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ABSTRACT
This study assessed senior high school teachers and students’ demographic
characteristics on their knowledge on climate change in Cape Coast
Metropolis. In order to find answers to the research questions and the
hypotheses that were formulated to guide the study, the descriptive cross-
sectional survey research design was employed. All the 11 public senior high
schools participated in the study. The sample size for the students who
answered the questionnaires was 371, while the teachers were 289. Both
teachers’ and students’ questionnaires on knowledge on climate change were
used to gather the relevant data for the study. The simple random sampling
procedure was used to select students and teachers to serve as respondents.
The data gathered from the students and teachers were analysed using
statistical tools such as means, standard deviations and factorial analysis of
variance. It was found out that impartation of climate change knowledge by
the senior high school teachers depends on their age and subject taught, while
the acquisition of climate change knowledge by the senior high school
students depends on their age and programme of study. It was among other
things recommended that Unit heads of the various senior high schools should
assign experienced teachers to teach climate change knowledge to Business,
Visual Arts and Home Economics students. The National Council for
Curriculum and Assessment (NACCA) should introduce more topics on

climate change into the senior high school Social Studies curriculum.
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CHAPTER ONE
INTRODUCTION
Overview

This chapter presents on the assessment of senior high school teachers
and students’ demographic characteristics on their knowledge on climate
change in Cape Coast Metropolis. This study is very important to the teacher
during lesson preparation, selection of teaching-learning resources, methods,
and models for effective climate change learning. Several researchers have
investigated the knowledge on climate change. The majority of the research
works on knowledge on climate change concentrated on tertiary learners,
teachers’ perception, pre-tertiary students’ notion and view of the climate
change. As such studies have been done on teachers and students’
demographic characteristics on knowledge on climate change outside Ghana,
the available literature shows that little has been done in Ghana.

Social reconstructionism theory and the constructivist theory of
learning underpin the study. The theoretical implication is that teachers need
climate change knowledge before they can impart it to their students, the
impartation of climate change knowledge may depend on teachers’
demographic characteristics. With the help of students’ demographic
characteristics, learners will be able to construct their knowledge on climate
change. Both senior high school teachers’ and students’ knowledge on climate
change will eventually help reconstruct society through mitigation and

adaptation of climate change.
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Background to the Study

The Intergovernmental Panel on Climate Change ([IPCC], 2007a)
stresses that climate change is real, besides, it has had an influence on the
societal and financial development of nations. This assertion has been
supported by so many people and organisations (Acheampong, 2016; Chen,
2006; United Nations Educational, Scientific and Cultural Organisation
[UNESCO], 2010:; United Nations Framework Convention on Climate
Change [UNFCCC], 2011; National Research Council [NRC], 2010a; United
Nations [UN], 2019). Acheampong (2016) for instance supports this assertion
with evidence of the increment of the height of the ocean, great
meteorological conditions occurring in places, animals and plants species
disappearing, temperatures increasing, and the thawing of ice in the North and
South Poles. Therefore there is the need to have complete knowledge about
this phenomenon and its impacts.

According to IPCC (2007a), and several other scientists such as Bast
(2013). Chen (2006) and Nicole (2012), climate change denotes whichever
shift in typical weather within a period, either caused by nature or
anthropological action. that may be determined (using statistical data) through
fluctuations of means in their variables which is able to withstand a prolonged
time. generally ten years or more. A typical instance is mean rainfall and
hotness for Cape Coast for 30 years were 279.40mm and 26°C respectively
and the next 30-year average values were 200mm and 30°C respectively, then
Cape Coast has experienced climate change in the second 30-year period

(Acheampong, 2016).

|8
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Complete knowledge about climate change and its impacts depend on
several factors such as experience, observation, attitudes and, demographic
characteristics. Some researchers (Awusi & Asare, 2016; Falaye &
Okwilagwe, 2016: McCright, 2010; Suyatna & Rosidin, 2017) believe that a
person’s knowledge of climate change depends on his or her demographic
characteristics. Demographic characteristics of individual according to
Salkind (2010) and Investopedia Staff (2019), include age, race, gender,
ethnicity, religion, income, education, homeownership, sexual orientation,
marital status, family size, health, and disability status, belief, norms, political
dispensation, observation. experience, economic/industry, temperament, trust,
mental condition, and psychiatric diagnosis. For this thesis, ‘demography’ is
limited to senior high school teachers’ characteristics such as gender, age,
subject taught, year level taught, and educational background. It is also limited
to students” characteristics such as age, gender, student’s religion, subject
affiliation, parents’ educational levels, participation in climate change
workshops by students, their affiliation of environment-related student clubs,
and their regional manifestation of climate change impacts.

Researchers (Akrofi et al., 2019; Anne, 2016; Awusi & Asare, 2016;
Falaye & Okwilagwe, 2016; McCright, 2010; Suyatna & Rosidin, 2017) opine
that demographic characteristics that include (age. gender, subject taught,
level taught, educational background, sources of information on climate
change, students’ religion, subject affiliation, parents’ educational levels,
participation in climate change workshops by students, membership of
environment-related student clubs and regional manifestation of climate

change impacts) effectively affect people’s knowledge on their environment.
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Hence, there is a persistent quest to investigate which demographic
characteristics determine knowledge on climate change. To this end, Anne
(2016) reported that a teacher’s age, gender, subject taught and the level
taught, influence the climate change knowledge of teachers. Suyatna and
Rosidin (2017) have reported that a teacher’s teaching background, gender,
educational background influence knowledge on climate change.

In addition. certain researchers (Awusi & Asare, 2016; Falaye &
Okwilagwe. 2016: McCright, 2010; Suyatna & Rosidin, 2017) claim that the
gender of students influences their knowledge on climate change. The authors
(Awusi & Asare, 2016; Falaye & Okwilagwe, 2016; McCright, 2010; Suyatna
& Rosidin, 2017) specified. learners’ gender affects the way learners acquire
knowledge on climate change. Other demographic characteristics that have
been found to influence students” knowledge on climate change include where
learners get their information on climate change (Awusi & Asare, 2016) and
the age of the students (Awusi & Asare, 2016; Falaye & Okwilagwe, 2016).

Furthermore, Falaye and Okwilagwe (2016) found out that, student’s
religion, subject affiliation, and parents” educational levels influence students’
knowledge on climate change. Moreover, Akrofi et al. (2019) have indicated
that membership in climate change workshops by students, then learners’
affiliation to environment-related learner association, impact learners’
knowledge on climate change. The authors (Akrofi et al., 2019) also indicated
that learners’ understanding of climate change, especially in Africa, is
influenced by their regional manifestation of climate change impacts. Hence,
irrespective of the roles performed by the school in the development of the

learner, the learners’ surroundings also count. This thesis dwells on the
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assessment of demographic characteristics of students and teacher’s
knowledge on climate change.
Statement of the Problem

Organisations such as All Africa (2013), The World Bank Group
(2013), Wikimedia Foundation Inc. (2013) and a scholar, Ofei-Nkansah
(2013), have given information on the existed circumstances of ecological
disasters in the subtropical region and somewhere else triggered by climate
change. Researchers such as Badu-Agyei (2012), Boadi (2013), Kunateh
(2013), Muller-Kuckelberg (2012). and a body known as GhanaCentric (2010)
have stated that Ghana which belongs to the subtropical region is suffering
from the ecological disasters triggered by climate change. Kunateh (2013) has
mentioned that climate change has triggered several difficulties in Ghana such
as variations in precipitation seasons, the rate at which nuisances and
infections affect crop farming and animal rearing has increased, a decrease in
farm produce, and damage of lifecycle and assets by inundations and
deficiencies. These difficulties completely have had adverse effects on
economic activities. These difficulties demand Ghana to be determined in
order to fight climate change.

Among efforts made in order to fight climate change is formal
education (Bangay & Blum, 2010). Bangay and Blum argue that formal
teaching and learning is equally essential as healthiness, and that an
enlightened populace is greatly prepared to speculate the dangers triggered by
a shifting climate, then the enlightened populace will act accordingly. For

Ghana to combat climate change through formal education, it has been

W
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integrated into the Ghanaian schools’ curriculum (Boakye,' 2015). As such, it
is expected that students will be familiar with the phenomenon.

A personal observation as a senior high school teacher is that most
students in the Cape Coast Metropolis seem to have little or no knowledge
about climate change (The researcher’s own experience). Analysis of
empirical evidence from the students’ exercise books, mid-semester test
papers and end of semester examination papers in senior high schools in the
Cape Coast Metropolis revealed that students’ knowledge on climate change
are low. As a result, they do not have the power to lessen the causes of climate
change and are unable to adjust to the impacts of climate change in their
societies.

Also, analysis of empirical evidence from supervisors’ form ‘A’ in
senior high schools in the Cape Coast Metropolis revealed that teachers too
have little or no knowledge on climate change. Consequently, the teachers do
not deliver climate change issues confidently during instructional time. In
some cases, the teachers instruct class representatives to copy notes
throughout the period and this does not promote effective teaching and
learning of climate change issues.

An informal discussion the researcher had with some of the teachers
and students across different public senior high schools in the Cape Coast
Metropolis (on the 30th October 2019) confirmed the empirical evidence that
teachers and students have little or no knowledge on climate change. As a
result, the teachers do not deliver well on climate change issues. The students
as well do not have the power to mitigate and adapt to climate change in their

communities.
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The informal discussion further revealed that the demographic
characteristics of both teachers and students controlled their knowledge on
climate change. Thus, the researcher orally asked if the demographic
characteristics of both teachers and students controlled their knowledge on
climate change, the vast number of teachers and students said they did not
know. The available literature revealed that most students from Nigeria and
United States. for example, know much about it (Adebayo et al., 2013;
Ayanlade & Jegede, 2016; Gameda & Akalu, 2015; Henry et al., 2012;
Olajide et al., 2011; Oruonye, 2011; Spellman et al., 2003).The findings of
research elsewhere, for example, Anne (2016), Falaye and Okwilagwe (2016)
and Suyatna and Rosidin (2017) show that the demographic characteristics of
the teacher and student make students know about climate change.

A lot of researchers (Acquah, 2011; Adebayo et al., 2013; Berk &
Schulman, 1995; Fortner, 2001) have investigated the knowledge on climate
change. The majority of the research works on knowledge on climate change
concentrated on definite clusters of the populace such as third cycle learners
alone (Akrofi et al., 2019; Ayanlade & Jegede, 2016; Gameda & Akalu, 2015;
Olajide et al., 2011; Oruonye, 2011; Spellman et al., 2003). Other studies like
thosc by (Anne, 2016; Ekpoh & Ekpoh, 2011; Nkechi & Boakye-Yiadom,
2015: Stephen, Kibett & Obaro, 2014; Whigan, 2014) focused just on teachers
and were limited to perception. Other studies (Boyes & Stanistreet, 1997;
Henry et al, 2012; Kariuki, 2017; Njoku, 2016; Owolabi, Gyimah &
Amponsah, 2012) also targeted at pre-tertiary students and focused on notion

and view of climate change.
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As such studies have been done on teachers and students’
demographic characteristics on knowledge on climate change outside Ghana,
the available literature shows that little has been done in Ghana. Even then the
works that have been done in Ghana have dwelt on view and notion of
knowledge on climate change. The inadequate research in this respect leaves
educationalists and stakeholders in teaching and learning with doubt through
whatever is occurring concerning teachers’ and students’ knowledge on
climate change. This has devised interrogations such as, “what is the
knowledge level of senior high school teachers and students on climate
change, and which teachers’ and students’ demographic characteristics control
this knowledge?”. The necessity to fill these literature gaps, has led to the
investigation of the knowledge of senior high school teachers and students in
the Cape Coast Metropolis on climate change.

Purpose of the Study
The purpose of this research was to assess senior high school teachers’ and
students’ demographic characteristics on their climate change knowledge in
the Cape Coast Metropolis. The specific objectives were to:
1. assess senior high school teachers’ level of knowledge on climate
change.
2. assess senior high school students’ level of knowledge on climate
change.
3. examine the differences that exist in senior high school teacher’s
knowledge on climatic change based on their demographic
characteristics (gender, age, subject taught. year level taught, and

educational background).
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4. examine the differences that occur in the knowledge of senior high
school learners on climatic change based on their demographic
characteristics (gender. age, programme affiliation, religion, parents’
educational levels, sources of information on climate change,
membership of climate change workshops, affiliation of environment-
related student association and the regional manifestation of climate
change impacts).

Research Questions
Research questions were formulated to direct the study. These are:

1. What knowledge level do senior high school teachers have on climate

change?
2. What knowledge level do senior high school students have on climate
change?
Hypotheses

Two hypotheses were formulated. These are:

1. Ho: There is no statistically significant difference in the knowledge of
senior high school teachers on climate change based on demographic
characteristics (gender, age, subject taught, form taught, and educational
background).

Hy: There is a statistically significant difference between knowledge of
senior high school teachers on climate change based on demographic
characteristics (gender, age, subject taught, form taught, and educational
background).

2. Ho: There is no statistically significant difference in the knowledge of

senior high school students towards climate change based on
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demographic characteristics (gender, age, subject affiliation. religion,
parents’ educational levels, sources of information on climate change,
membership of climate change workshops, affiliation of environment-
related student association and the regional manifestation of climate
change impacts).

Hi: There is a statistically significant difference in the knowledge of senior
high school students towards climate change based on demographic
characteristics (gender, age, subject affiliation, religion, parents’
educational levels, sources of information on climate change,
participation in climate change workshops, membership of environment-
related student clubs and the regional manifestation of climate change
impacts).

Significance of the Study
The study assessed senior high school teachers and students’ knowledge on
climate change and how demographic characteristics control their knowledge.
This study is very important to the teacher during lesson preparation, selection
of teaching-learning resources, methods, and models for effective climate
change learning.
The study serves as a guide to policymakers and curriculum planners.
It follows therefore that, learners’ features impacting and speculating their
knowledge on climate change shows that the designers of the school syllabus
would at all times ponder on the demographic features of students. This can be
done when the Cape Coast Metropolis section of the National Council for
Curriculum and Assessment of the Ghana Education Service is preparing the
syllabus. Since curriculum collected works promote students to be the central

10
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point in the designing of the syllabus; learners’ welfares, wants, as well as
demographic features ought to be principal. Finally, the study would
contribute to research on senior high school teachers’ and students’
knowledge on climate change.
Delimitation

The scope of this research was restricted to the Cape Coast Metropolis
which has eleven senior high schools. The concentration of this present study
was to assess teachers and students’ demographic characteristics which
influence their knowledge on change climate. This research was delimited to
only senior high school teachers and senior high school final year students of
public senior high schools in the Cape Coast Metropolis. The senior high
school final year learners were carefully chosen because they are the students
who have gone through all levels of the senior high school curriculum and
who as it was reasoned, had the needed information and boldness to express
themselves when responding to the questionnaire items.
Limitations

This research utilised the descriptive cross-sectional survey design which
relies on self-report data, where respondents give socially accepted responses
(Leedy & Ormrod, 2005). As a result, some participants were willing to give
socially accepted responses. Secondly, other participants’ willingness to
accept the questionnaire distributed to them by the researcher during the data
collection period was relatively low. An attempt was, however, made to
control reliability. Thus, the researcher explained to them that the purpose of
the study is for academic excrcise and no one will use their honest responses
against them. Again, as a weakness to the use of descriptive cross-sectional

11
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survey design, it was difficult for the respondents to answer questions
thoroughly. Finally, there is limited generalisation of the findings of the study.
Organisation of the Study

The thesis consists of five chapters. Chapter One presents the background
to the study. It describes the purpose of this study, states the research
questions underpinning this study, and the associated hypotheses. The chapter
further states the importance of this study and indicates its delimitation as well
as limitation of this study. Chapter Two deals with review of related literature.
The review of the related literature covered the theoretical/conceptual review
of this study. This research similarly has a section for empirical studies.
Chapter Three discusses the procedure, which includes the research design,
the population, sample and sampling procedure, research instruments, validity
and reliability of instruments, data collection procedures, and data processing
and analysis. Chapter Four presents the results and discussion of the study,
while the final chapter, presents the summary, the conclusions established on

the findings, recommendations, and the suggestions for future research.
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CHAPTER TWO
REVIEW OF RELATED LITERATURE

Overview

This chapter examines the studies that were relevant to the present
work. The evaluation of relevant literature allowed comparison of the current
research findings with those of similar studies, to allow for the confirmation
or refutation of previous conclusions. The first aspect reviews the literature on
theoretical issues relating to knowledge on climate change, conceptual matters
concerning the concepts of climate. climate change. causes of climate change,
climate change impacts, mitigation of climate change, and adaptation of
climate change. Similar studies conducted (empirical review) are discussed in
the second section.
Theories Underpinning Climate Change Education

This section describes the theories underpinning climate change
education. These theories are the social reconstructionism theory and the
constructivist theory of learning. The theories are appropriate to the study. on
the “assessment of senior high school teachers and student’s demographic
characteristics on knowledge on climate change in the Cape Coast
Metropolis”. The implication is that teachers need climate change knowledge
before they can impart it to their students, the impartation of climate change
knowledge may depend on teachers’ demographic characteristics. With the
assistance of students’ demographic characteristics, learners will be able to
construct their knowledge on climate change. Both senior high school
teachers’ and students” knowledge on climate change will in the end help

reconstruct society through mitigation and adaptation of climate change.

13
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Theoretical framework
Social reconstructionism theory

The leading proponents of the social reconstructionism theory are
Lester Frank Ward, George Count, Theodore Brameld, Myles Horton and
Harold Rugg. Social reconstructionists view their world from a social
perspective. The nature of society as it has been, as it is, and as it should be,
determines most of their concepts and assumptions. For example, human
experience, education, truth, and knowledge are socially defined. Human
experience is believed to be fundamentally shaped by cultural factors;
meaning in people’s lives it is defined in terms of their relationship to society.
Education is viewed as a function of the society that supports it and is defined
in the context of a particular culture. Truth and knowledge are defined by
cultural assumptions; they are idiosyncratic to each society and testable
according to criteria based on social consensus rather than empiricism or
logic.

As a result, social reconstructionists believe that there is no good
individual apart from conception of the nature of the good society. Man
without human society and human culture is not man (Counts, 1932a). They
believe that there is also no good education apart from conception of the
nature of the good society. Education is not pure and mystical essence that
remains unchanged from everlasting to everlasting. They believe that there is
no truth or knowledge apart from conception of the nature of the good society:
and the good society is not something that is given by nature: it must be
fashioned by the hand and brain of man (Counts, 1932b). Important here is the |
belief in cultural relativity. The good individual, the good education, and truth

14
Digitized by Sam Jonah Library



© University of Cape Coast https://ir.ucc.edu.gh/xmlui

and knowledge are defined by a particular culture, and the only thing that
gives them either meaning or value is the existence of that culture in a
particular time and place.

Since society is considered to be currently undergoing a crisis, it
follows that its conception of the good man, the good education, and truth and
knowledge are also undergoing a crisis. For stability to return, a vision of a
good society must be developed. Conceptions of the good man, the good
education, and truth and knowledge will be derived from that vision. As
individuals reconstruct themselves based on their vision, they act on society
so as to bring into existence new conceptions of the good man, the good
education, and truth and knowledge; and from the reconstruction of society in
accordance with the vision comes the actualisation of these conceptions.

The social reconstructionism theory has elements. These elements are
as follows.

1. Deep social structures

!\J

The individual in society

Society and change

(U8

4.  Society and crisis

5. Reconstruction and vision

6.  The school as an institution of change

7.  Education as a social process

8.  The historical context of social reconstruction theory
9. Aims

10. The child

11. Teaching

15
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12. Knowledge

13.  Evaluation

14. Learning
Deep social structures

Underlying the dynamics of society and schools are deep social
structures that shape and determine human behavior. When examining,
analysing. and comprehending society, social reconstructionists often connect
social phenomena to concepts such as colonial Eurocentric conceptions of
knowledge. culture, social class, and values. For example, when dealing with
social problems, these educators are frequently concerned about how such
things as “inequalities, power, and human suffering are rooted in basic
institutional structures” (Giroux, 20035, p. 21). When looking at schools, social
reconstructionists frequently focus on hidden aspects of the curriculum that
invisibly shape human relationships and behavior. Here their perspective
might lead them to, for example, examine “schools . . . as part of the existing
social and political fabric that characterises the class-driven dominant society”
(McLaren, 2007, p. 18).
The individual in society
Social reconstructionists’ concern is primarily the forces at work in

society that shape human experience and secondly, the individuals at work
who shape society (although both function together). The adherents (Lester
Frank Ward, George Count, Theodore Brameld, Myles Horton, and Harold
Rugg) of this theory focus on economic, political, social, and educational

forces that control the impact on individuals in society of such varied issues as
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social class, cultural and linguistic heritage, moral trends, and aesthetic
movements.

According to Schiro (2007), causal explanations proceed from the
dynamics of society as a whole to the dynamics of social subgroups to the
individual. In this context, individuals are viewed as fulfilling their potential
in relationship to social groups, in interaction with other individuals, and as
part of human communities. This does not mean that man is a creature of
social determinism. Man is shaped by society and man can shape society. In
fact, individuals must first reconstruct themselves before they can reconstruct
society. However, interpretations and intentions are expressed with respect to
social groups rather than individuals.

Society and change

The social reconstructionists’ view of society is one of historical
evolution: societies pass through periods of evolution, stability, and
degeneration (Schiro, 2007). One of the prime characteristics of our society is
that it is undergoing change that threatens its survival. Whether because of
technological, economic, political, cultural, racial, or psychological factors,
many of our society’s problem solving strategies and institutions are
dysfunctional. If society fails to detect that its problem solving strategies and
institutions are dysfunctional, these strategies and institutions will become
threats to its survival. The situation of society, however, is full of promise as
well as menace.
Society and crisis

The proponents of social reconstructionism assume that our society is
unhealthy indeed, that its very survival is threatened because the traditional

L
Digitized by Sam Jonah Library



© University of Cape Coast https://ir.ucc.edu.gh/xmlui

mechanisms developed by society to contend with social problems are
incapable of doing their job. Social reconstructionists believe that the survival
of our society is threatened by many problems. These problems include,
among others, racism, war, sexism, poverty, pollution, worker exploitation,
global warming, crime, political corruption, population explosion, energy
shortage, illiteracy, inadequate health care, and unemployment (Schiro, 2007).
Again, they assume that something can be done to keep society from
destroying itself. This assumption necessitates the development of a vision of
a society better than the existing one, a society whose problems have been
resolved. It also requires action directed towards reconstruction of society
based on that vision. Social reconstruction educators assume that education
provides the means of reconstructing society. As Counts (1934) puts it this
way:
Today, as social institutions crumble and society is
shaken by deep convulsions that threaten its very
existence, many persons are proclaiming that
education provides the only true road to safety. They
are even saying that it should be brought into the

service of building a new social order (p. 533).

Social reconstructionists have faith in the ability of education, through
the medium of curriculum, to educate the masses of humanity to critically
analyse themselves in relation to their society, understand the ills of their
sociely, develop a vision of a better world based on a conception of social
justice, and actualise that vision (Giroux, 2005). According to Giroux (20006),

educators need to assume the role of leaders in the struggle for social and
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economic justice and educators must connect what they teach and write to the
dynamics of public life and concern for democracy.
Reconstruction and vision

Faced with the crises of society, social reconstructionists devise a
vision of a new, better society that lacks its existing problems. They then
develop educational programs that allow people to see the differences between
the crisis-ridden present society and the future good society in such a way that
it motivates them to transform the current society into the future one. Social
reconstructionists do not accept current societal conditions as permanent
principles. Nor do they accept present social conditions as factors to be
improved through simple tinkering. They reject certain aspects of the present
crisis-ridden society, and they attempt to build a new society out of the
existing one rather than attempt to perfect the best aspects of the existing
society in hopes that this will make the present society more just and
equitable. They seek to provide “for qualitatively better life for all through the
construction of a society based on nonexploitative relations and social justice™
(McLaren, 2007, p. 195). In assuming that the way to overcome the present
social crisis is to envision and implement a future better society, social
reconstructionists assume that people need a “compelling and challenging
vision of human destiny” (Counts, 1932a, p. 259) that points the way to better
social conditions.

The social reconstruction vision of the future good society has several
characteristics. First, it is not a finished vision that portrays in precise detail a
utopia in its ultimate state, but rather a vision of direction that points to the
way sociely must move toward reconstruction. It is “a vision of the
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possibilities which lie ahead” (Counts, 1932b, p. 37) rather than the endpoint
that society should reach in order to achieve perfection (Freire, 1993). Second,
the vision does not prescribe a specific program of action that dictates how it
is to be achieved. The situations in which people find themselves determine
this. The vision is a general one that provides values and directions, not a
blueprint that specifies exactly how to build the future good society. This is as
it should be, given the social reconstruction belief in social relativity and the
uniqueness of the particular “time. place, and circumstances™ (Counts, 1934,
p-1) in which people find themselves.

Third, the vision of the future good society is created in response to
existing social conditions. As such, it embodies both a picture of reality as it is
and a vision of reality as it ought to be. Its power lies in its ability both to
offer people salvation from an intolerable reality, reality as it is, and to offer
them a vision of life as it should be. Understanding the vision requires that
one understand society as it is in order to fully appreciate society as it ought to
be. Fourth, the social reconstruction vision is a social rather than individual
vision. It is a “public vision of self- and social empowerment,” a “vision . . .
that extend[s] the principles of liberty, equality, justice, and freedom to the
widest possible set of institutional and lived relations” (Giroux, 2005, p. 74).
It is a vision that allows the masses, which comprise society, to overcome
their problems together and to collectively achieve the good life. It is not a
vision that allows certain individuals to achieve the good life and escape from
their problems at the expense of others. The social reconstruction vision of the

future good society helps people reconstruct society in several ways.
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The vision allows people from diverse situations to rise above their
particular circumstances to see social crises as a whole (as, for
example, when African Americans, Mexican Americans, and Native
Americans see that they are all oppressed), allows them to share a
common vision of a better life, and allows them to act together to meet
common needs and to collectively better themselves and improve
society as a whole (Apple, 1996).

The vision offers people an alternative to and the possibility of escape
from their crisis ridden society through “a language of possibility . . .
[that] goes beyond critique,” “a positive language of human
empowerment” (Giroux, 1992, p. 10). Without the perception that their
oppression can be overcome and without a language that allows them
to speak about overcoming their oppression, people would not be able
to wage the struggle to reconstruct their society.

The vision has inherent values that enable people to see their problems
as solvable rather than to simply accept them as innate characteristics
of their world. For example, someone who places no value on freedom
would not see the lack of it as a problem. Educating people to value
freedom prepares the way for dissatisfaction that can lead to action.
The vision educates people to see problems and to see them as
solvable.

The vision offers people the hope of something better, hope that can
motivate them to act in ways not normal for them. As Freire (1997, p.
45) says, “without a vision for tomorrow, hope is impossible” and any

“atempt to do without hope, in the struggle to improve the world, as if
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that struggle could be reduced to calculated acts alone, or a purely

scientific approach, is a frivolous illusion” (Freire, 1993, p. 2). Giving

people hope and courage that allow them to step outside their normal
social roles is crucial in motivating them to overcome their social
problems, problems that so frequently trap them in hopelessness and

ignorance (Greene, 1988).

5. The vision gives people clear long-range goals that offer direction to
their thinking so that they do not become distracted from their
reconstruction endeavors by the immediacies of daily life. Short-range
and vaguely defined goals will not suffice, for “it is now imperative
that we know where we want to go . . . because, so long as we do not
know we shall be unprepared to go there” (Brameld, 1956, p. 76).

6. The vision of the future good society defines the nature of the good
individual, the good education, and worthwhile truth and knowledge.
Without the ability to identify these, people would not be able to
cultivate them and make them multiply in ways that help reconstruct
society.

The emphasis on developing a vision of a good society leads social
reconstructionists to utopianism. Here, the distinction must be made between
utopias of escape and utopias of social reconstruction. The first leaves society
the way it is as small groups or individuals escape from it; the second seeks to
change society so that people can live in it and interact with it on their own

terms (Mumford, 1933). Social reconstruction visions are utopias of social

reconstruction.
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The school as the institution of change

Social reconstructionists dedicate themselves to the reconstruction of
society. Their approach consists of analysing and understanding society,
constructing a vision of an improved society, and acting to transform the
existing society into a better one. This approach is embedded in school
curricula that are taught to students. Schools then become the social institution
through which leadership is provided and action is initiated to reconstruct
society. Education, thus, has the role of preparing people to transform society.
By doing so, they will reconstruct society. This requires educators to assume
new roles and functions, for at present they are meek followers of social
consensus rather than dynamic leaders who mold social beliefs and values.

This means that instead of shunning power, the profession [of
education] should rather seek power and then strive to use that power fully
and wisely and in the interests of the great masses of the people (Counts,
1932b), for if the schools are to be really effective, they must become centers
for the building, and not merely for the contemplation of our civilisation.
Schools must face squarely and courageously every social issue, come to grips
with life in all of its stark reality. establish an organic in relation with the
community, develop a realistic and comprehensive theory of welfare, fashion
a compelling and challenging vision of human destiny, and become somewhat
less frightened than they are today of the bogeys of imposition and
indoctrination (Counts, 1932a).

For this to be accomplished, current conceptions of education (which
view schools as transmitters of established disciplinary knowledge and social

values) must be reconceptualised so that they are in phase with a vision of the

23
Digitized by Sam Jonah Library



© University of Cape Coast https://ir.ucc.edu.gh/xmlui

future based in concepts of social justice and human empowerment and so that
they prepare students to live in and to transform our current society into the
envisioned future society. Schools will then be catalysts that stimulate the

reconstruction of society.
Education as a social process

Schiro (2007) indicates that social reconstructionists want is to
reconstruct society through social processes. Their first concern is the
education of the group and their second, the education of the individual. From
this perspective, learning experiences are construed to be group experiences
that take place through human interaction, and the focus is on the group mind
rather than the individual mind. Individuals are critical to the ideology, for it
is through the reconstruction of individuals that one reconstructs society.
However, the education of individuals is viewed as achievable primarily
through group-centered, social processes.

Here. one speaks of social self-realisation for both the society and
individuals. not of individual self-realisation. Here social consensus plays a
central role, for it is believed that once social consensus is reached about the
nature of current society and the vision for the future society, it will be
possible for the masses to reconstruct society. The aim is to fashion, through
education, a social consensus among the masses that will by majority rule
force society to align itself with the vision of the future good society and
eradicate current social ills (Schiro, 2007). It is through the creation of social

consensus that educators hope to achieve social reconstruction both by and for

society.
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The historical context of social reconstructionism theory

One could say that the origins of the social reconstruction ideology in
the U.S. are as old as the founding of the nation. Cremin (1977) claims that
the American Revolution was essentially a matter of popular education and
that teachers used the lectern to nurture ideas of independency, while students
organised symbolic actions ranging from burning in effigy to boycotts of tea
as much of the population of the countryside opposed British political,
economic, and social practices. Lester Frank Ward began the discussion of the
social reconstruction agenda in the 1880s and 1890s with the publication of
‘Dynamic Sociology” in 1883, and ‘The Psychic Factors of Civilisation’ in
1893. He asserted that men had the ability to influence the social world in
which they lived through their application of intelligence to the problems of
their society and suggested that education through the development of
intelligence could influence society to be a more just and equitable place for
people.

John Dewey prepared the way for the social reconstruction ideology in
‘Reconstruction in Philosophy’ in 1948, where he described education as a
crucial ingredient in social and moral development, and in ‘Democracy and
Education’ in 1916, where he described education as “that reconstruction or
reorganisation of experience which adds to the meaning of experience, and
which increases ability to direct the course of subsequent experience” (p.76).
The ideology was formally brought to life for educators in 1932 when George
Counts gave a rousing presentation at the Progressive Education Association
annual meeting in which he asked, “Dare the school build a new social

order?” This speech led to a decp split in the Progressive Lducation
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Association between those who advocated the social reconstruction ideology
and proponents of the learner centered ideology (Schiro, 2007). The social
reconstruction ideology flourished during the Great Depression of the 1930s,
during which many educators questioned the American way of life. Myles
Horton started Highlander in 1932 to help labor deal with the oppression of
industry.

A bit later, Harold Rugg published a popular social studies textbook
series in which he introduced students to controversial economic, social, and
political issues in 1936 and in 1937. World War Il dimmed the flame of the
ideology. but during the 1950s Theodore Brameld wrote books such as
‘Toward a Reconstructed Philosophy of Education’ in 1956 advocating the
social reconstruction ideology. During the 1960s and 1970s, the civil rights
movement, the women’s movement, and the protest against the Vietham War
were stimulated and supported by adherents of the social reconstruction
ideology. Neil Postman and Charles Weingartner wrote ‘Teaching as a
Subversive Activity’ in 1969 and other such books to promote the ideology. In
the last quarter of the 20th century and the first years of the 21st century,
critical theory began to flourish in academia in a variety of highly competitive
forms, including postmodernism, post structuralism, radical feminism, and
critical constructivism (McLaren, 2007).

These forms of critical theory revolted against traditional ways of
viewing and conceptualising our world; against powerful (oppressive,
exploitative, and/or dominant) social groups who made economic, cultural,
and educational decisions affecting the lives of those less powerful; and
against rationalist, Eurocentric cultural traditions that privileged those who
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were white, educated, rich, and male in comparison to those who were
nonwhite, uneducated, poor, or female. They focused on the subjective and
social construction of knowledge rather than on objective knowledge (Schiro,
2007). Critical theory is concerned with emancipation through the questioning
of political. economic, social, and psychological conventions that have been
previously taken for granted. It is critical of these conventions, using a value
system based on social justice and equity, and it promotes action to improve
society and the individual through education. Advocates of critical theory
sought to do research like that of Jean Anyon in 1980, who demonstrated how
the hidden curriculum of education influenced the work expectations,
aspirations, and perspectives of children of different economic classes.
Advocates of critical pedagogy also sought to engage in practical
educational endeavors like those of Brazilian educator Paulo Freire, who in
‘Pedagogy of the Oppressed’ in 1970 described how poor people with little
political, economic, or social power could take control of their lives and
education by critically examining the social, political, economic, and
psychological forces that enslaved them. Advocates of critical pedagogy
sought to write social analyses like those by Michael Apple, who in ‘Ideology
and Curriculum® in 2004 and ‘Education and Power’ in 1995 described how
schools are reproductive agents of society that maintain social power
relationships by socialising students to society’s conception of appropriate
class, gender, race, political, cultural. and economic relationships among
people through the hidden curriculum of the school. During the last decade of
the 20th century and the first years of the 21st century, aspects of the social

reconstruction ideology have become fashionable among university faculty in
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departments of education. Some of the slogans they frequently use include
‘social [cultural, economic, and political] justice’, ‘empowerment’, “critical
analysis’, and ‘praxis’ (Schiro, 2007). Social reconstructionists’ aims, views
of children, teaching, knowledge, evaluation and learning are as follows.

Aims of social reconstructionism

Schiro (2007) is of the view that the aim of social reconstructionists is
to eliminate from their culture those aspects they believe undesirable, to
substitute in their place social practices and values they believe more
desirable, and in so doing to reconstruct their culture so that its members
attain maximum satisfaction of their material, social, cultural, and spiritual
needs. They wish to redirect the growth of their society to reconstruct it into a
more just, satisfying, democratic, egalitarian, and humane society than the
current one. To accomplish this, social reconstructionists attempt to create a
social consensus that rejects the faults of the existing society and affirms the
virtues of a future good society. To develop the social consensus. educators
manipulate society at the point where it inducts children into the life of the
culture: society’s educational system.

Their intent is to educate youth to reconstruct our current society and
to live in a society superior to the existing one (Schiro, 2007). To do this, they
build a social. political, economic, and cultural educational program that is a
curriculum. This is where different visions of the future good society and
different strategies that suggest how to transform today’s society into the
future good society exist. The overall social reconstruction orientation,
however, begins with analysis of society, moves to the creation of a vision of
a subjective future good society, and then moves back to manipulation of the
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existing social reality to transform it into the future good soéiety that will
provide its members with the maximum possible social, cultural, economic,
and political equality. satisfaction, and justice. In the process, as new social
problems and crises arise, members of society become empowered to
continually reconstruct themselves and society.

The child in social reconstructionism

Children are not viewed primarily as children rather they are viewed as
products of society, as social actors, and as potential contributing members of
society who can aid in its reconstruction (McLaren, 2007). As Giroux (1992)
indicates, “social betterment must be the necessary consequence of individual
flourishing™ (p. 11). Children carry within themselves unique collections of
individual meanings that result from experiences they encounter. They bring
to school not only their potential to act in the future but also their past
histories from family, peer group, and community interactions as well as their
personal meanings and ways of thinking that result from such interactions.

At birth, a child is by nature neither good nor bad; he is merely a
bundle of potentialities which may be developed in manifold directions
(Counts, 1932b). Throughout their lives, children are “unfinished,
uncompleted beings™ (Freire, 1970, p. 72) in the process of “becoming [ever]
more fully human™ (p. 52). It is the role of education to guide the development
of the child’s potentialities so that they contribute to the functioning of the
good society, which will in turn give value to the developed potentialities.
Children are *born helpless” (Counts, 1932b, p. 13). As they grow, they

develop the power and freedom to mold their world. It is the role of education
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to guide the development of children’s growth so that they use their freedom
and power to mold today’s society into the best possible future one.

At birth, children are viewed as meaning-making organisms that
contain little meaning. As they grow, children construct meaning by actively
interpreting the world to themselves. It is the role of education to shape the
meaning created by children and the ways in which children make meaning so
that they can act to support appropriate visions of a future good society.
Children are not viewed primarily from a developmental context that
emphasises their living fully in each stage through which they pass. As they
grow, children progress toward an educated state from which they can
contribute to society’s reconstruction. It is the role of education to speed
children toward this educated state.

Children are viewed as meaning makers because they make meaning
for themselves as the result of being stimulated by the environment in which
they live. According to Schiro (2007), there are several corollaries to the
assumption that people are meaning makers:

a. Subjective reality within learners is distinguished from objective
reality outside of learners.

b. Meaning is assumed to reside in individuals’ subjective realities and
not outside of individuals in objective reality.

¢. Children are believed to make meaning as a result of being stimulated
by their environment (which includes teachers, other children, the
community, and any other experiences they might encounter in their

world).
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d. Itis assumed that children actively make meaning for themselves; they
are not passive absorbers of meaning conveyed by agents external to
themselves.

In viewing children as meaning makers. four aspects of children’s
minds are distinguished (Schiro, 2007). These are:

1. Children’s minds have contents, called meanings that include such
things as their knowledge. beliefs, facts, theories, affiliations, fears,
and hopes.

il. The contents of children’s minds are stored in a meaning structure that
contains, among other things, the organisation of meaning in
children’s minds and the functions governing the intake, output, and
redistribution of their meanings.

ili. Children have perceptual filters and functions that control the types of
stimuli they perceive from the many sensations that impinge on them.
These filters and functions control the manner in which children
perceive reality.

iv. Children’s minds have interpretive functions that control how they
give meaning to the sensations they perceive and thus how they
interpret reality.

According to Schiro (2007), children’s perceptive functions, interpretive
functions. and meaning structures are important to social reconstructionists
because they affect the manner in which children perceive, interpret, and
organise reality. They affect, for example, whether or not children hear certain
overtones in peoples’ complaints about society, how they interpret the

overtones they hear, and how they give meaning to that information by fitting
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it into their meaning structure. While creating or teaching curricula, educators
design and use instructional strategies to influence these structures and
functions as well as children’s meanings.

Children in society are viewed primarily as members of a social group,
not as individuals. They realise their potential in social interaction with others,
are educated in a social community, and act as part of a social group to bring
into existence the future good society. Two types of communities to which
children belong are of interest to social reconstructionists: the community
outside the school. in which children spend most of their life and on which
they must act to reconstruct society; and the community in the school. over
which the educator exercises control (Schiro, 2007).

According to Schiro (2007), Social reconstructionists have the task of
figuring out how to both (1) bring aspects of society that function outside the
school into the school so that they can be used to educate children while they
are in school, and (2) bring endeavors that take place during school time
outside the school so that children can have firsthand experiences in their
community. Bringing children’s lives from outside the school into school
involves dealing with all aspects of their lives, including their experiences,
thoughts, feelings, dreams, and ways of relating, valuing, and acting, which
are relevant both inside and outside the school.

Teaching in social reconstructionism

At one level, the intent of teaching is to reconstruct society. At another
level the intent of teaching is to stimulate students to reconstruct themselves
so that they can contribute to the reconstruction of society. At still another

level, the intent of teaching is to stimulate students to learn how to reconstruct
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society. Stimulating students to learn how to reconstruct society involves
helping them construct a set of meanings, meaning structures, perceptive
functions, and interpretive functions so that when they encounter social
problems they can analyse and understand them, formulate a vision of better
society where those problems do not exist, and act in such a way as to
eliminate those social problems (Schiro, 2007). It is important to note that it is
not just students’ meanings that social reconstructionists want to have an
impact on. They want to stimulate students to construct a method of
perceiving and interpreting social events, developing a social vision, and
acting that will allow them to confront as yet unknown future social crises.
Providing students with a method is critical.

Given the social reconstruction belief in social relativity, it is
important that students be taught an approach to confronting social problems
rather than a fixed formula that has proved useful in confronting past or
present social problems (Schiro, 2007). Society’s past and present condition is
not the only consideration, here at stake 1is society’s future. Social
reconstructionists use a variety of instructional methods. The two discussed
here are the discussion and experience methods. Both depend on having
students learn indirectly through the media they encounter while engaging in
educational activities.

The discussion method, specifically, group discussion is a social
means of educating a group of persons. It requires both a social context and
social interactions. It is considered an ideal educational medium because it
uses language to help groups and individuals construct and reconstruct their

knowledge of themselves, their knowledge of society and its strengths and
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weaknesses, a vision of a future good society, and a strategy for transforming
the current society into the future good society. Here, language is viewed
broadly as a primary mediator of human perception, learning, knowing,
feeling, and acting. The discussion method of teaching involves engaging a
group of students in a conversation while the teacher elicits “from students the
meanings that they have already stored up so that they may subject those
meanings to a testing and verifying, reordering and reclassifying, modifying
and extending process” (Postman & Weingartner, 1969, p. 62).

According to Schiro (2007), the assumption underlying this mode of
teaching is that for students to reconstruct their already established knowledge
and ways of knowing, they must regurgitate them so that they can be
examined and reconstructed during the discussion process. Group discussion
accomplishes this transformation and reconstruction of knowledge by getting
participants to disclose to the group their social understanding so that the
group can help them reconstruct their social knowledge in light of the
knowledge of the group as a whole. Knowledge can thus be reaffirmed and
elaborated by the group to give greater insight into it; shown to be inaccurate
or incorrect, so that it can be made accurate or correct by the group’s pointing
out of its errors; shown to be inadequate because it lacks connection to
appropriate social vaiues, so that it can be made more adequate through group
processes; or shown to be deficient because it lacks the necessary commitment
and inspiration, so that the group can help develop such in the participant.

The process involves getting participants 1o expose their knowledge to
the group so that the group can comment on that knowledge in such a way as

to allow participants to reconstruct their knowledge in light of the group’s
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comments and peer pressure, all under the careful guidance of teachers who
differentially reinforce group understandings and values to guide the group to
acquire understandings and values consistent with those of the teacher
(Schiro, 2007). The content for a discussion comes from those involved in the
discussion. It is a re-presentation to the group by its members of things they
have experienced or already understood and now want to understand more or
in a new way. Thus, the actual social experiences and knowledge of those
involved in the dialogue are crucial.

In view of Schiro (2007), discussion is defined by those experiences
and that knowledge must take into account those experiences and that
knowledge as the persons who have had them perceive them. Although the
discussion is defined by the perceived experiences and knowledge of its
participants, it is not limited by those experiences and that knowledge,
because the social interactions that take place during a discussion can expand
on the experiences of its participants (as when two people’s thoughts are
joined together to generate a new thought neither would have been capable of
generating alone) and because the group can re-present the experiences of
participants back to them so that they can see them in a new way and thus
perceive, experience, or construct them anew (as when a person’s
interpretation of the meaning of a particular experience allows another person
who has had a similar experience to understand that experience in a new way).

Social reconstructionists believe that a discussion (and a person’s
education) must start where the participants are; must start with what people
have experienced and what they understand, as they themselves perceive

them: and must relate to their prior experiences and knowledge (Mcl.aren,
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2007). As a result, social reconstructionists must either find a way to tap into
the prior experiences and knowledge of those who will experience a
curriculum or find a way to provide them with the experiences and knowledge
the curriculum will build on. Important here is the centrality of the social
experiences and knowledge of those participating in the discussion. Anything
said during the discussion as well as any input into the discussion from
sources such as outside experts, books, movies, or the like must relate to the
prior experiences and knowledge of participants if they are to benefit from
them.

At their best, group discussions have three crucial components:
thought, commitment, and action (Schiro, 2007). The potential for all three
must be present in a group discussion for it to be vital. If a group discussion
lacks the potential for action, then the thinking that takes place during it
degenerates into useless verbalism. If a group discussion lacks the potential
for thought, then the action that takes place as a result of it degenerates into
meaningless activism (Freire, 1970). If a group discussion lacks the potential
for commitment, then the thinking that takes place during it will lack the
power to be transformed into action. If a group discussion does not carry the
potential for thought about society as it is and as it ought to be, the potential
for commitment to transforming current society as it is into society as it ought
to be, and the potential for action directed toward such, then the discussion is
not vital within the context of the social reconstruction ideology.

According to Schiro (2007), social reconstruction group discussions
take place at two levels: (1) an explicit level at which students are openly
challenged by analysis of the present social crisis and vision of the future
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good society. and (2) a hidden level at which students are subconsciously
conditioned by group norms to have a particular social perspective and set of
social values. At the explicit level of discussion, students are aware of the
messages being communicated to them and they consciously and with
understanding construct their concepts and conceptual structures. At this level,
they are aware of their decisions and choices and what is happening to them
while they are being educated. At the hidden level, educators manipulate the
hidden curriculum to subconsciously condition students to a way of viewing,
valuing. and judging what they experience by subtly socialising them to the
educators’ perspectives on the world.

At this level, the rules and norms of the group discussion educate
members without their understanding what is occurring. When operating at
the explicit level, discussion tends to proceed by having students learn about
society, verbally analyse society, explicitly formulate a vision of a future
society. develop a social conscience that impels them to commit themselves to
transform the existing society into the future better society, and decide how to
act to implement the future good society. At this level, instruction depends on
the power of ideas to move students to reconstruct themselves and society.
The belief is that if people think about and understand the reasons for a
reconstructed society, they will act in such a manner as to bring it into
existence. When operating at the hidden level, the discussion process and the
social environment in which the discussion takes place mold students to think
and act in accordance with an educator’s beliefs.

During discussions, teachers provide the rules for discussion, the

desired social perspective and values. and the model for the modes of thinking
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in which students are to engage (Schiro, 2007). The instructive function is
embedded in the language, questions, evidence, value judgments, modes of
argumentation. and criteria of relevance the teacher uses during discussion
and urges students to use by example. Thus, if sharing (as compared to
competing) is valued, sharing (and the belief that sharing is good) will be
directly conditioned into students during the discussion by them being
required to conform to discussion norms that demand sharing behavior and
censor competitive behavior. Similarly. if critical analysis of social forces is
valued, critical analysis will be demonstrated by teachers, students’
engagement in critical analysis will be rewarded by teachers, and students will
learn critical analysis by conforming to discussion norms that value and
reward critical analysis. In these cases, the norms of the discussion and the
behaviors expected during the discussion become forces that mold students.
Here, it is the medium (the discussion itself) more than the message (the topic
of discussion) that is designed to provide the teaching.

To Schiro (2007). the experience method to the social
reconstructionists, is from one’s experiences with (and knowledge of) an
existing social crisis and in response to a perceived difficulty that one has
experienced within that social crisis that one is motivated to understand the
nature of society, envision a better society, and act to reconstruct society. This
means that one’s experiences (and related knowledge) play a crucial role in
the social reconstruction ideology. It also means that if social
reconstruclionists want group participanls to acquire a particular

understanding of a social crisis and they have not already experienced that
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crisis, then they must provide for those participants appropriate experiences
that will result in the corresponding appropriate understandings.

Important here is that students obtain more than knowledge from a
social experience. They also acquire feelings (including feelings about such
things as their self-concept and their power to act and make a difference in
their world), a social perspective, and a set of values about what is socially
just or unjust, good or bad. fair or unfair, right or wrong. The experience
method involves placing students in an environment where they encounter a
social crisis and learn from those who usually function in that environment.
Experiences that students might participate in include public protests,
recycling, visiting the elderly in nursing homes, rehabilitating public places in
depressed urban or rural areas, and working with battered women, the
homeless, or the poor in shelters. The environments in which students are
placed and those with whom they work are specially chosen to educate
students about particular social problems.

It is assumed that students will absorb the attitudes and values, modes
of perception and interpretation. and worldview of those normally engaged in
the environment (McLaren, 2007). This is because they will experience
firsthand. the reasons for these perspectives and because they will get carried
away by the immediacy of the experience in such a manner that they will
reconstruct themselves to be like the people who normally function in the
environment. Here, teaching involves the provision of firsthand experience
with social crises; counseling sessions designed to help students adjust to the
environment in which they find themselves; and discussion sessions intended

to help them construct meaning from their experiences. Counseling and
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discussion sessions are a crucial part of the experience method, for in these
sessions students are debriefed and reconstruct their previously held beliefs.
The teacher as a colleague

According to Schiro (2007), social reconstructionists view the teacher
as a colleague or companion whom students can look up to rather than as an
authority who has control over them. The teacher and the students are
considered to be on the same side of both the discussion and the experience.
They are allied against the evils of the world. They complement each other
rather than combat each other. They teach and learn from each other. The
teacher is not viewed as knowing everything and the students as knowing
nothing; rather, both bring experiences to share with each other during
instruction. It is not that the teacher actively thinks and the students passively
absorb; rather, both actively engage in meaning making in the presence of
each other.

It is not that the teacher talks and the students listen; rather, both talk
and listen as partners in a mutual endeavor. It is not that the teacher chooses
content and the students accept it; rather, both have experiences that
contribute to the content of instruction. It is not that only students reveal their
inner meanings to the group for analysis; rather, both students and teachers
contribute their inner meanings to the group for scrutiny for both their own
and the group’s educational benefit. It is not that teachers teach and the
students learn: rather, both teach each other and learn from each other. It is not
that teachers are emotionally disengaged and detached from discussions and

experiences; rather, both teachers and students become emotionally engaged
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in learning and present to each other their thoughts and values, and these
reésponses are considered interconnected.
Characteristics of teaching

According to Schiro (2007) and McLaren (2007), several characteristics of
what social reconstructionists consider good teaching are common to both the
discussion and experience methods.

a. Both are group methods and make use of group pressures to teach
students. Not only are the messages often social, but also the medium
used to convey the messages is a social medium.

b. Both methods depend on the relevance of their message in students’
lives. In the experience method, relevance comes from the immediacy
of the situation in which students find themselves. In the discussion
method, topics often come from the expressed concerns of students.

c. In both methods, teachers find out what students know, draw it out of
them, and help them reflect, analyse, and reconstruct their meanings in
a value-laden context where values shape much of what and how
students learn.

d. The important messages in both methods are often subliminal ones
conveyed through the learning medium such as the rules of proper
discussion or the proper values (for instance, social justice) with which
to view and interpret experiences.

Characteristics of teachers
Three characteristics of teachers deserve mention. Social
reconstructionists view the attitudes, interpretations, and visions of teachers to

be of crucial importance. There can be no significant innovation in education
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that does not have at its center the attitude of teachers. The beliefs, feelings,
and assumptions of teachers are the air of a learning environment; they
determine the quality of life within it (Postman & Weingartner, 1969).
Teachers must be capable of reflecting on themselves and on their society and
of using critical analysis to raise fundamental questions about the social,
economic, and political forces shaping their lives and the lives of their
students so that they can all be better prepared for participating in and
changing the larger world (McLaren, 2007).

That is, they must be able to critically analyse the ideologies, values,
and interests that inform their role as teachers and the cultural politics they
promote in the classroom. Giroux (2006) is of the view that teachers should be
able to analyse their relationship with the larger society in order to critically
apprehend themselves as social agents capable of recognising how they might
be complicitous with forms of oppression and human suffering; able to
analyse the deep cultural, social, political, and economic forces that contribute
to injustice and inequality in their society; and able to envision a future better
society and act to bring it into existence. Social reconstructionists believe that
teachers should be qualified to provide vigorous, enlightened, and public-
spirited leadership, ready and competent to challenge the power of selfish
interests and to champion the cause of the masses of the people.

Knowledge in social reconstructionism

Social reconstructionists view worthwhile knowledge to be a social
construction. Here, knowledge (truth) is socially constructed, culturally
mediated, and historically situated and dominant social discourses determine
what counts as true, important, and relevant (McLaren, 2007). In addition,
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worthwhile knowledge is viewed as being constructed out of social
interactions for social. political, economic, or cultural purposes. Knowledge
and value knowledge is a value-laden social construction (Joseph et al., 2000).
It embodies both truth and value. It embraces both intelligence and a
corresponding moral stance with respect to that intelligence (whether in the
form of meaning, functions, or structures). Knowledge and values are
interconnected. This interconnection has its origin in social reconstructionists’
view of reality from the perspective of current social crisis and a future good
society.

By processing reality through a vision of a future good society.
intelligence becomes good or bad. worthwhile or worthless, moral or immoral,
ethical or unethical (Giroux, 2005). emancipatory or oppressive (McLaren,
2007) as it supports or refutes an educator’s utopian vision. Values and
intelligence are considered real in the same way, and little differentiation is
made between the questions “Is x real?” and “Is x moral?”. A scientific fact
(political interpretation, religious hope, or affiliative emotion) is judged by the
question, “Is it worthwhile intelligence with respect to the analysis of the
existing society and projection of the future society?”. Knowledge is not an
impartial quantity and knowing is not a neutral affair. Knowledge is of worth
because it contributes to the attainment of a future good society, and the
construction of knowledge is a moral activity inseparable from the cultural

activity of searching for and implementing a satisfactory vision for the future

good society.
Social reconstructionists distinguish between subjective reality and
objective reality. They believe that worthwhile knowledge resides within the
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subjective reality of both individuals and society. For them, there is no such
thing as subject matter in the abstract. Subject matter exists in the minds of
perceivers. What each one thinks it is, is what it is. People have been acting in
schools as if knowledge lies outside the learner that is why people have the
kinds of curricula they have. But knowledge is what people know after they
have learned. It is an outcome of perception and is as unique and subjective as
any other perception (Postman & Weingartner, 1969).

Worthwhile knowledge does not reside outside of people in such
things as books or magazines (Schiro, 2007). It does not reside in words
separate from people. It resides in the meanings people create for themselves.
Knowledge is defined in terms of the subjective meaning it has to its
possessors. For social reconstructionists, what society and people believe to
be true and valuable is more important than what might be true or valuable in
any absolute sense. Knowledge resides in its possessor, originates in that
possessor’s environmental interactions, and is what each person interprets
knowledge to be within the context of a relativistic social consensus. This is a
crucial assumption. Knowledge’s truth and worth are verifiable through social
consensus. What the majority of the members of a society believe to be true is
true for those persons.

According to Schiro (2007), knowledge is relativistic in nature, and its
truth and value depend upon the society within which it exists. For social
reconstructionists, there is no such thing as absolute knowledge that is true for
all people under all circumstances in all cultures. This does not mean that
ain knowledge are not better for certain purposes and certain people than

cerl

other knowledge. That knowledge which supports educators’ analysis of our
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past and current society and vision of the future good society is the knowledge
of most worth to them. It is that knowledge which educators desire their
society 1o accept and acquire through social consensus.
The acquisition of knowledge

In discussing the creation of knowledge, two cases need to be
distinguished: the creation of knowledge by members of society and the
creation of curriculum knowledge (Schiro, 2007). Members of society create
the knowledge they possess. Knowledge does not come into existence by
itself and passively reside in objective reality. It comes into existence when
someone actively impresses meaning on sensory data, and it resides within the
subjective consciousness of its possessor. The process by which a person
actively loads meaning and value onto sensory data is the process by which
knowledge is created. Sensory data or objective information without meaning
and value loaded onto it by a person is not called knowledge. As such, the
meaning structure, the perceptive functions, and the interpretive functions of a
person are crucial to social reconstructionists. They are the operators that give
meaning and value to the knowledge a person creates. In many ways, it is
these meaning-giving operators that educators wish to orient toward their
future good society. In so doing, educators bring the knower to share their
vision of the future rather than simply cause him or her to be informed about
that vision.

In the view of Schiro (2007). the knowledge curriculum developers
embed in their curricula has its origin in their subjective interpretation of the
nature of society in the past, present, and future. It derives from educators’

personal analysis of their world. It is chosen for inclusion in curriculum
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because it acts 1o convert the child into a participant in the developers’ visions
of the future good society. It is embedded in curriculum with the intention of
aligning children’s knowledge and ways of knowing with those of developers
and of activating children to reconstruct society.

Note here that curriculum knowledge has its origin in educators’
subjective view of society and that it is specifically directed toward affecting
the subjective consciousness of children so as to make them into change
agents who swell the social consensus that will in turn hopefully align society
with educators’ visions (Schiro. 2007). Objective information, such as that
possessed by the academic disciplines, is of little use to these educators,
except as value can be loaded onto it so that it supports their vision of the
future good society. Academic skills are also of little use except as they can be
used as analytical tools for the purpose of reconstructing the knowledge base
of individuals and their societies. This leads some reconstructionists to even
believe that the enlightenment notion of reason needs to be reformulated
because it denies its own historical construction and ideological principals
(Giroux, 2005).

Characteristics of knowledge
Six other attributes of knowledge must be mentioned (Giroux, 2006) at
this juncture. These are:
1. Knowledge is not viewed as a purely intellectual quantity. Both
people’s ‘out” knowledge and their ‘intellectual’ knowledge are
important and interdependent. Both their ‘unrational’ (subconscious)

and their ‘rational’ (conscious) knowledge are valued.
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Knowledge is both cognitive and experiential in nature. Knowledge is
not just ‘information about’ but also ‘experience with’ a subject.
Knowledge is based both in people’s experiences and in their ability to
understand those experiences.

Although knowledge is a personal attribute of the perceiver, social
reconstructionists are concerned with the knowledge possessed by
society. Educators wish to reconstruct society by reconstructing the
social consensus of the masses thus the summative total of the
knowledge held by the many individuals who make up society.

Social reconstructionists take a gestalt approach to knowledge,
viewing it in relation to other knowledge. Knowledge has meaning and
value because it fits into a structure or pattern. Individual bits of
information, atomistically unrelated to any organising theme or vision,
have little value.

Social reconstructionism views knowledge as interdisciplinary in
nature and questions the fundamental categories of all disciplines
(Giroux, 1992). It creates new forms of knowledge through its
emphasis on breaking down disciplinary boundaries and creating new
spheres in which knowledge can be produced (Giroux, 2005). This
implies that social reconstructionists do not see knowledge in their
separate entities or in its watertight compartment rather they see
knowledge as a whole. That is to say that they draw knowledge from
different disciplines in order to describe a phenomenon, explain an
issue and to solve societal problems. In relation to this study, both

senjor high school teachers and students’ knowledge of climate change
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would be drawn from several disciplines in order to mitigate and adapt
to the causes and effects of climate change respectively.

6. Social reconstructionists highlight the ethical and political dimensions
of knowledge and its use by emphasising that schools “must be seen as
places where culture, power, and knowledge come together to produce

. . a vision of the future,” (Giroux, 2006, pp.4-5) a vision that
determines what knowledge we consider to be true, ethical,
emancipatory, and worthwhile.

The assertion made by Giroux (2006) is true to some extent that before
knowledge can be true, ethical, emancipatory, and worthwhile, there must be
an interaction of culture, power, and knowledge to help society achieve its
aims and aspirations, solve societal problems and satisfy societal needs. This
is so because culture, power, and knowledge individually does not help
society to achieve its aims and aspirations unless they all come together as a
whole for the betterment of society.

To another extent, Giroux (2006)’s assertion does not hold because the
school is not the only medium through which culture, power. and knowledge
can interact for the society to achieve its aims and aspirations. There are other
platforms such as the religious organisations, the community, the peer group,
the mass media and the like through which culture, power, and knowledge can
interact for the society to achieve its future dreams.

Evaluation in social reconstructionism
Social reconstructionists do not usually use formal objective
evaluation during curriculum development (McLaren, 2007). They primarily

use subjective evaluation. They recommend a gestalt field theory approach to
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the evaluation of both curricula and students. Questions asked are not of the
form *How does curriculum z or student y measure up to standard m?’ but
rather of the form ‘How does curriculum z or student y measure up to standard
m in a particular circumstance?’ This is necessary because the particular time,
place, and setting in which social crises are confronted are constantly
changing, as are the students confronting them, and it is believed that the only
valid assessments are those made under real-world circumstances. Evaluation
is not a simple comparison of expected outcomes to achieved outcomes, but
rather a comparison of the evaluee whether curriculum or student to both
expectations and to the field in which the evaluee functions.

In the case of curriculum evaluation, this involves taking account of
the social environment in which the curriculum is examined. In the case of
student evaluation, this involves taking account of both the student’s
performance and the student’s ability to perform (Schiro, 2007). For example,
in evaluating a child’s self-concept with respect to the variable ‘power over
environment,” one would use a function including the following parameters:
the power the child exhibits, the power the child is capable of possessing, the
power the child thinks other children have, and the power the child thinks he
or she has. Here, the relation is between (1) the power the child possesses
compared to the power available to him, and (2) the power the child thinks he
has compared to the power he thinks he is capable of possessing.

For social reconstructionists, summative student evaluation and
curriculum evaluation are inextricably tied together in the particular social
environment in which students live (Schiro, 2007). Here, curriculum is
evaluated through student performance outside of school. The same holds true
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for student evaluation. What students learn is thought to be testable only in
their everyday life outside of school as they work to reconstruct themselves
and society in light of the curriculum’s vision of the future good society.
During instruction, and particularly during group discussions, teachers
provide students with feedback about their meanings, meaning structures,
perceptive functions, and interpretive functions. Thus for the purpose of
helping students gain insight that will enable them to reconstruct and
transform those meanings., meaning structures, perceptive functions, and
interpretive functions and become more insightful and powerful in analysing,
understanding. envisioning, and acting in social situations. Evaluation and
feedback are for the purpose of aiding students in reconstructing themselves
so that they can in turn aid in the reconstruction of society.
Learning in social reconstructionism

Social reconstructionists view learning from the perspective of
constructivism. They regard learning as active assimilation of new
experiences into learners’ meaning structures in such a way as to force those
meaning structures to accommodate to the new experiences (McLaren &
Giroux, 1997). There are two significant components of this view of learning.
The first hinges on the phrase ‘meaning making’: learning occurs when
learners construct meaning out of their sensations. Learning is a process of
actively assimilating and accommodating experience in such a way that it
makes sense to the learner.

The second component of this view of learning depends on the concept
of “meaning structure’: learning is based on what onc already knows about the
world. and it is meaningful only when it can be accommodated to one’s
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overall conception of reality. As a result. learning must happen in the context
in which what is learned occurs and in terms of what one already knows.
Thus, educators should construct curricula that draw upon the cultural
resources that students bring with them to school. This suggests not only
taking the languages, histories, experiences, and voices of students seriously,
but also integrating what is taught in schools with the dynamics of everyday
life. This points to developing curricula that address the real problems and
concerns that students face on a local, societal, and global level (Giroux,
20006).

According to Giroux (2006), meaning making learners are viewed as
active agents in their learning. Learning is not a passive process of
incorporating objective reality into the mind by simple absorption. Learners
actively choose from among their many sensory experiences those that they
will become cognisant of (the perceptive function) and interpret those
sensations into perceptions that have meaning in relation to their existing
meaning structures (the interpretive function). Choosing which sensations to
perceive and choosing how to interpret those perceptions are active functions
on the part of learners and uniquely determined by their meaning structures
(Giroux, 2006). The subjective reality learners come to know results from
their personally impressing meaning onto objective reality.

It is important to note that what learners come to know is not nature
itself but nature actively interpreted through such things as the structure and
lexicon of their language. Learners incorporate into themselves the stimuli
impinging on them by passing them through their perceptive and interpretive

functions while applying meaning-giving filters to them such as their
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language and modes of thinking. The medium (the mind) is the message (what
one knows) in the sense that the operators governing the working of the mind
actively mold psychological sensations into mental perceptions.

According to Schiro (2007), one learns in terms of what he or she
already knows and in the context in which his or her learning occurs. First, it
is believed that learning can take place only in relation to what one already
knows. For experiences to make sense to a learner, they must be capable of
being accommodated into the learner’s meaning structure. This means that
they must be of a form and contain a content that relates to both the learner’s
meaning structure and the totality of his or her past learning experiences. The
mere occurrence of a ‘psychological fact” does not result in learning. It is only
when the occurrence is related to other phases of the learner’s experience and
capable of being related to and incorporated into the learner’s meaning
structure that learning occurs. It is, in fact. learners’ meaning structures that
give import to what they perceive. That is, whatever learners hear or see will
be meaningful to them only on their own terms and not on the terms of the
emitter of the information: what they learn will be a function of their past
experiences, their assumptions, and their purposes and not those of the
stimulator of their sensations.

Second, it is believed that, for valid meaning to be infused into
it must be learned in the context in which it occurs and in the

anything,

context of a total pattern of events. The social reconstructionist’s concern is

not the acquisition and then organisation of unrelated atomistic facts but rather

the learning of gestalts of occurrences in organic relatedness. To be
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considered worthwhile, learning must be the product of insight into the
patterns that relate the parts of an event to the total occurrence of the event.

The nature of learning has a number of important interrelated
characteristics (Schiro, 2007). These are;

a. Learning is primarily a social act rather than an individual act. In both
process and product, in both means and ends, it aims mainly at ‘social self-
realisation’ (Brameld, 1950). Learning requires not only that a social group
acquire knowledge but also that it reaches a consensus concerning both the
nature and truth of that knowledge. Learning is always directed toward the
achievement of social consensus or agreement. In fact, “the objective of the
entire [learning] process is to attain a consensus upon which the group can
depend and from which it can act” to reconstruct society (Brameld, 1950, p.
546).

b. Learning takes place in both classrooms and communities. It requires
immersion in and interaction with a social group that “extends beyond the
school proper into the community” (Brameld, 1950, p. 533). This means that
curricula require two separate social settings for learning: inside and outside
the school.

c. Learning takes place through language and communication, which
include such things as group discussion, talking, singing, acting, sculpture,
group processing, and value clarification (Schiro, 2007). From a practical
point of view, learning through communication transforms the traditional
Instead of communication being limited to the imparting of

classroom:

indirect evidence from textbooks, pictures, or lectures. learning takes place by

the reciprocal expression among students and teachers alike. The effort to

h
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articulate interests [feelings or thoughts] is encouraged and respected.
Likewise, the effort to interpret all evidence provided by science, art, or
history replaces the passive recitation, which does virtually nothing to bring
such evidence into vital relationship with one’s own experience. The more
that genuine back-and-forth communication takes place, the more spontaneous
it becomes, and the more facile and precise the meanings that emerge
(Brameld, 1950).

d. Learning involves some form of direct experience: Fundamental to
learning is the kind of evidence about one’s wants which springs from his own
experience, and of which himself become directly aware.

e. Learning is not limited to firsthand experiences, but social
reconstructionists try to keep learning as close to firsthand experience as
possible (Schiro, 2007). Thus, if a group is to learn something like history. of
which they cannot have firsthand experiences, educators attempt to do such
things as provide firsthand accounts of occurrences or engage students in
simulations that approximate experiences.

f. Valuable learning requires not just thought, but also an emotional
response to what is understood that includes commitment to a social position
and action directed toward reconstructing society. Counts (1932) hints that
learning has this tripartite nature of thought, commitment, and action when he
writes that society requires learners who, while capable of gathering and
digesting facts, are at the same time able to think in terms of life, make
decisions, and act. In the language of the last quarter of the 20th century,
praxis: reflection and action, in such radical interaction that

learning requires

if one is sacrificed, even in part, the other immediately suffers (Freire, 1970).
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g Learning requires interaction of learners with the environment outside
themselves (Schiro, 2007). The learner must actively interact with someone or
some situation to make meaning.

Constructivist theory of learning

Enquiry teaching and enquiry-based learning of climate change, are
often viewed as constructivist approaches to learning. Boyce (cited in
McEachron, 2001). The formalisation of the possibility of constructivism is
generally ascribed to Piaget (1896-1980), who explained the instruments by
which information is disguised by the student. He recommended that through
cycles of assimilation and accommodation, people develop new knowledge
from their encounters.

At the point when people absorb, they join new encounters into a
generally existing structure without changing that system. This may happen
when people’s encounters are lined up with their inner portrayals of the
planet, yet, can likewise happen as an inability to fluctuate a school
understanding; for example, they will not see occasions, may misjudge
contribution from others, or may conclude that an event might be an incident
and is subsequently insignificant as data about the planet.

Interestingly, when people’s encounters negate their inward portrayals,
they may change their impression of the encounters to suit interior portrayals.
Convenience is regularly perceived due to the system by which

{

disappointment brings about learning: when individuals follow up on the

assumptions, they much of the time fall flat, however by obliging this new

experience and rethinking individuals’ model of the manner in which the
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planet works, individuals get familiar with the experience of disappointment
or other’s disappointment.

Note that constructivism is certifiably not a particular instructional
method. Constructivism might be a hypothesis that depicts how learning
occurs, regardless of whether students are utilising their encounters to know
lectures or adhering to guidelines for building a model plane. In the two cases,
the possibility of constructivism recommends that students develop
knowledge out of their encounters. Notwithstanding, constructivism is
typically identified with instructive methodologies that advance dynamic
learning or learning by doing (McLeod, 2019).

In agreement to a constructivist viewpoint, educators do not need to
educate within the standard feeling of conveying guidance to a group of
scholars. Maybe they are to utilise materials with which students become
effectively included through control, or social connection.

According to Osbergh (1997), the application of constructivism in the
teaching and learning, has many implications: first, teachers should focus on
the learners, how they comprehend content; second, what learners learn from
a teacher’s lesson depends much more on how learners are personally
involved in the new content than on intrinsic nature of the content; third,
teachers must develop lessons that focus on complete and fully developed
conceptual situations; and fourth. teachers are required to assist their students
to develop critical thinking skills which will enable them to construct their
knowledge and understanding.

Osbergh (1997) further suggested that constructivist teaching should
feature the following: instruction that focuses on depth instead of breadth,
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enquiry-oriented instruction designed to assist learners in transfer information
to situations beyond the context during which it is learned, encourage learners
to vary their perspectives as a result of considering new information, and
encourage co-operative or collaborative learning instead of individual
learning. Exercises weight on perception, gathering information, summing up
and testing theories, and managing others. The class should visit locales
outside of the study hall. educators from various disciplines should design
educational plans together, and learners ought to be instructed to act naturally
directed, take energetic job in their learning by laying out objectives, checking
and assessing progress, and going past fundamental necessities by
investigating interests (Geary cited in Schunk, 2000).

The ongoing discussion on the constructivist theory of learning
sometimes hold since the theory seems essential on everyday level. That is to
say that it is a position which has been frequently adopted ever since people
began to ponder on the theory of knowledge. On the other hand, the
constructivist theory of learning is not always the case in the sense that when
one is in favour of constructivist theory of learning (followers of Dewey,
Piaget, Vygotsky, among others), one has to give up Platonic and all
subsequent realistic views of the theory of knowledge. An individual has to
ognise that there is no idea that knowledge in this world is independent of

rec

the knower, but knowledge can only be constructed as the individual learns.

Acain, the constructivist theory of learning sometimes does not hold
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collection of sensations which have no order or structure besides the
explanations which a person intentionally arranges for them. The more
important question is, ‘does it actually make any difference in everyday work
whether deep down in an individual, he or she will consider knowledge to be
real in this world independent of others, or whether the person will consider
knowledge to be of his or her own making’.

Concept of climate

The concept ‘climate’ relates to persistent study of the weather
elements. In this regard, the public simply explains the term climate in terms
of the weather. There is a basic distinction between weather and climate. The
difference between weather and climate is a measure of time (NASA, 2005).
The term climate means the average or mean conditions of weather elements
over a long period of time, for example 30, and even 70 years. Weather on the
other hand is the ‘snap-shot’- the instantaneous changes, conditions, or the
state of the atmosphere over a short period of time, for example, some few
seconds, minutes, a day, or week (Acheampong, 2016).

Weather is basically the way the atmosphere is behaving. mainly with
respect to its effects upon life and human activities. The weather consists of
the short-term (minutes to months) changes in the atmosphere. Most people
think of weather in terms of temperature, humidity, precipitation (rainfall,
snow, hail), cloudiness, brightness, visibility. wind and atmospheric pressure,
high and low pressure (NASA, 2005).
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of time (Study Mode Research, 2021). Climate is different from weather, in
that, weather only describes the short-term conditions of these variables in a
given region. A region’s climate is generated by the climate system, which has
five components: atmosphere, hydrosphere, cryosphere, land surface and
biosphere. The climate of a location is affected by its latitude, terrain, altitude,
as well as nearby water bodies and their currents (Study Mode Research,
2021). Climate differs spatially. for example, depending on the distance from
the equator or the sea, and temporally, for example, depending on seasonal
and daily variations.

Climate change

Climate change is one of the major difficulties in the world and adds
considerable stress to societies and to the environment. From shifting weather
patterns that threaten food production, to rising sea levels that increase the risk
of catastrophic flooding, the impacts of climate change are global in scope and
unprecedented in scale. Without drastic action today, adapting to these
impacts in the future will be more difficult and costly (UNEP, 2009). This has
prompted ~ scientists, researchers, educationists, policy makers and
governments to give this global phenomenon the desired attention.

Evans and Steven (2007) admit that the first World Climate
Conference was held in 1979, and the Second in 1990. The IPCC was set up
in 1988 and its first report was produced two years later. In recognition of the
nge is the institution of the Kyoto Protocol

negative impact of climate cha

(1997) which is an environmental treaty to the United Nations Framework

C Jtion on Climate Change (UNFCCC). Its aim is to fight global warming
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atmosphere at a level that would prevent dangerous anthropogenic

interference with the climate system.

Another earlier protocol is the Montreal Protocol (1983) on
substances that deplete the ozone layer. This is a protocol to the Vienna
Convention and also an intergovernmental treaty designed to protect the ozone
layer by phasing out numerous substances believed to be responsible for
ozone depletion. Other protocols include the Helsinki Protocol (1989) which
addressed issues of carbon dioxide emissions, and required 30% cut by 1993
and the Sofia Protocol, which targeted reduction of nitrogen oxides (Anijah-
Obi, 2001). A more recent attempt at addressing the issue is the Copenhagen
Climate Council, which brought councillors together to create global
awareness of the importance of the UN Climate Summit (COPI15) in
Copenhagen in December, 2009. This was to ensure technical and public
support and assistance to global decision makers as they agree on a new
climate treaty to replace the Kyoto Protocol from 1997 (UNESCO, 2010).

All these efforts have resulted in very useful contributions to the issue
of climate change. Unfortunately, a lot of greenhouse gases have already been
produced and emifted into the environment such that even if the process is
halted immediately, there will still be changes to the climate. This, in effect,
supposes that if humanity is to respond to the changes, education has a key

pre

role to play in the knowledge level and helping individuals, society and

governments 1o make informed choices. This is not simply about giving
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need for mitigation, in which any action designed is to reduce the anticipated
or actual conditions related to climate change.

For most people, the expression “climate change’ means the alteration
of the world’s climate that we humans are causing, through fossil fuel
burning, clearing forests and other practices that increase the concentration of
greenhouse gases (GHG) in the atmosphere (IPCC Fourth Assessment Report,
Working Group I, 2007). This is in line with the official definition by the
United Nations Framework Convention on Climate Change (UNFCCC) that
climate change is the change that can be attributed directly or indirectly to
human activity that alters the composition of the global atmosphere and which
is in addition to natural climate variability observed over comparable time
periods (UNFCCC, 2007).

Climate change in IPCC usage refers to a change in the state of the
climate that can be identified (e.g., using statistical tests) by changes in the
mean and/or the variability of its properties and that persists for an extended
period, typically decades or longer. It refers to any change in climate over
time, whether due to natural variability or as a result of human activity. This
age differs from that in the United Nations Framework Convention on

us

Climate Change (UNFCCC) which attributes climate change directly or

indirectly to human activities.

The IPCC’s definition recognises both human activities and natural

phenomena as the driving forces behind climate change. Again. climate

chanee is a significant and lasting change in the statistical distribution of
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weather around the average conditions, that is. more or fewer extreme weather
events (IPCC, 2007).

Climate change is a long-term shift in the climate of a specific
location, region or planet. The shift is measured by changes in features
associated with average weather, such as temperature, wind patterns and
precipitation (rainfall, snow, hail) (Climate Change Fact Sheet, 2013). What
most people do not know is that a change in the variability of climate is also
considered climate change, even if average weather conditions remain the
same. Climate change occurs when the climate of a specific area or planet is
altered between two different periods of time. This usually occurs when
something changes the total amount of the sun’s energy absorbed by the
earth’s atmosphere and surface. It also happens when something changes the
amount of heat energy from the earth’s surface and atmosphere that escapes to
space over an extended period of time. Such changes can involve both
changes in average weather conditions and changes in how much the weather
varies around these averages (Climate Change Fact Sheet, 2013).

The changes can be caused by natural processes like volcanic
eruptions, variations in the sun’s intensity, or very slow changes in ocean
circulation or land surfaces which occur on time scales of decades, centuries
1ger. But humans also cause climates to change by releasing greenhouse

or loi

oases and aerosols into the atmosphere, by changing land surfaces, and by
L=

depleting the stratospheric ozone layer. Both natural and human factors that

can cause climate change are called ‘climate forcings’, since they push, or

‘force’ the climate to shift to new values (Climate Change Fact Sheet, 2013).
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It must be emphasised. however, that the concept ‘climate change’ is
different from ‘global warming’ but sometimes people use the two
interchangeably. It is important at this point to clarify this for the purpose of
this work. Strictly speaking, global warming is just one aspect of climate
change, and is indeed an important driver of climate change. Apparently small
increases in average global temperatures can lead to very large changes in
other aspects of local and global climates. Changes in these other aspects of
the climate - in averages in precipitation, winds, clouds, humidity, and in
temporal and spatial variation and variability - may then have multiple
impacts. Since global warming may also be accompanied by local or
temporary falls in average temperature, the term climate change is a more
accurate description of the problem the world faces.

Climate change refers to general shifts in climate, including
temperature, precipitation, wind and other factors. Global warming (as well as
global cooling) refers specifically to any change in the global average surface
temperature. Global warming is often misunderstood to imply that the world
will warm uniformly. In fact, an increase in average global temperature will
also cause the circulation of the atmosphere to change, resulting in some areas
of the world warming more than others. Some areas can even cool.
Unfortunately. although it significantly misrepresents what really
* is still often used by media and others to

happens, the term ‘global warming

describe climate change (Climate Change Fact Sheet, 2013, p.1). Global

] ibes 1 -age temperature of the earth’s oceans, land
Warming also describes the average temp

and atmosphere. The individual measurements are from a very large,
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yearly basis. It also relates o the general increase in the earth’s near-surface
air and ocean temperatures (IPCC, 2007).
Evidence of climate change

Climate change is one of the defining issues of our time. It is now
more certain than ever, based on many lines of evidence, that humans are
changing earth’s climate. The atmosphere and oceans have warmed, which
has been accompanied by sea level rise, a strong decline in Arctic sea ice, and
other climate-related changes. The impacts of climate change on people and
nature are increasingly apparent. Unprecedented flooding, heat waves, and
wildfires have cost billions in damages.

Habitats are undergoing rapid shifts in response to changing
temperatures and precipitation patterns. It is for this reason that the Royal
Society and the US National Academy of Sciences, with their similar missions
to promote the use of science to benefit society and to inform critical policy
debates, produced the original ‘Climate Change: Evidence and Causes’ in
2014. It was written and reviewed by a UK-US team of leading climate
scientists. This new edition, prepared by the same author team, has been
updated with the most recent climate data and scientific analyses, all of which
reinforce our understanding of human-caused climate change. The evidence is
clear.

However, due to the nature of science, not every detail is ever totally
settled or certain. Nor has every pertinent question yet been answered.
Scientific evidence continues to be gathered around the world. Some things
have become clearer and new insights have emerged. For example, the period

of slower warming during the 2000s and early 2010s has ended with a
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dramatic jump to warmer temperatures between 2014 and 2015. Antarctic sea
ice extent, which had been increasing, began to decline in 2014, reaching a
record low in 2017 that has persisted. These and other recent observations
have been woven into discussions. Calls for action are getting louder.

The 2020 Global Risks Perception Survey from the World Economic
Forum ranked climate change and related environmental issues as the top five
global risks likely to occur within the next ten years. Yet, the international
community still has far to go in showing increased ambition on mitigation,
adaptation, and other ways to tackle climate change. Scientific information is
a vital component for society to make informed decisions about how to reduce
the magnitude of climate change and how to adapt to its impacts.
Causes of climate change

The earth’s climate has varied considerably in the past, as shown by
the geological evidence of ice ages and sea level changes, and by the records
of human history over many hundreds of years. The causes of past changes are
not always clear but are generally known to be related to changes in ocean
currents, solar activity. volcanic eruptions and other natural factors (UNISDR,
2009). The difference now is that global temperatures have risen unusually
rapidly over the last few decades. There is strong evidence of increases in
average global air and ocean temperatures, widespread melting of snow and
ice, and rising average global sea levels. The IPCC Fourth Assessment Report
concludes that the global warming is unequivocal. It further posits that
increasing concentration of greenhouse gases is accountable for most of the
observed temperature increase since the middle of the 20th century.

Atmosphere and ocean temperatures are higher than they have been at any
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other time during at least the past five centuries, and probably for more than a
millennium (UNISDR, 2009).

The current concentration of greenhouse gases in the atmosphere is
now the highest it has been for the past 500,000 years. having grown by 70%
between 1970 and 2004 alone, and having reached this level exceptionally
quickly (IPCC, 2007). Scientists have long known that the atmosphere’s
greenhouse gases act as a “blanket’ which traps incoming solar energy and
keeps the earth’s surface warmer than it otherwise would be, and that an
increase in atmospheric greenhouse gases would lead to additional warming
(UNISDR, 2009). While there has been some controversy in the past, it is now
widely accepted that human activities, in particular fossil fuel use and
changing land-uses, are the dominant factors in this growth and are
responsible for most of the warming observed over the past 50 years
(UNISDR, 2009).

Verlag and Muller (1992) stated that chief among the causes of climate
change are greenhouse gases which result mainly from human activities. They
further point out that “worldwide, the use of fossil fuels, coal, oil and gas for
energy purpose accounts for 50% of the additional man-made greenhouse
effect” (p. 57). The situation is exacerbated by the destruction of forest
ecosystems which play an important role in the absorption of carbon dioxide
from the atmosphere. Most climate scientists agree, however, that the main
cause of the current global warming trend is human expansion of the
‘greenhouse effect’- warming that result when the atmosphere traps heat
radiating from earth toward space. Certain gases in the atmosphere block heat

from escaping. Long-lived gases, remaining semi-permanently in the
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atmosphere, which do not respond physically or chemically to changes in
temperature, are described as *forcing’ climate change whereas gases, such as
water, which respond physically or chemically to changes in temperature are
seen as ‘feedbacks’ (IPCC, 2007).

Once more, the crucial component that causes greenhouse gases such
as Carbon Dioxide, Methane, Chlorofluorocarbons (CFC’s) and Nitrous
Oxide to be released into the atmosphere is human activity. The burning of
fossil fuels (i.e., non-renewable resources such as oil, coal and natural gas) has
a significant effect on the warming of the atmosphere. The heavy use of power
plants, cars. airplanes, buildings and other man-made structures release carbon
dioxide into the atmosphere and contribute to global warming (Nicole, 2012).
Greater amounts of these emissions emanate from the industrialised nations
and are reaching alarming proportions. The quest for industrialisation and
urbanisation is the trigger causes of the greater demand for energy and its
attendant effects.

Verlag and Muller (1992) are in support of industrialisation as the
cause of climate change by stating that in 1989, global energy-related carbon
dioxide emissions amounted to 21.6 billion tons. The industralised nations
were responsible for three quarters of those emissions, with the Organisation
for Economic Cooperation and Development (OECD) countries accounting
for 47 percent (or 10 billion tons of carbon dioxide) and the industrialised,
former centrally planned economies accounting for 25 per cent of the total
emissions. Nylon and nitric acid production, the use of fertilisers in

agriculture, and the burning of organic matter also release the greenhouse gas
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Nitrous Oxide (Nicole, 2012). These are processes that have been expanded
since the mid-twentieth century.

Gases that contribute to the greenhouse effect include: Water vapour,
the most abundant greenhouse gas, acts as a feedback to the climate. Water
vapour increases as the earth’s atmosphere warms, but so does the possibility
of clouds and precipitation, making these some of the most important
feedback mechanisms to the greenhouse effect (NASA, 2015). Carbon
dioxide, a minor but very important component of the atmosphere, is released
through natural processes such as respiration and volcano eruptions and
through human activities such as deforestation, land use changes, and burning
fossil fuels. Humans have increased atmospheric carbon dioxide concentration
by a third since the Industrial Revolution began. This is the most important
long lived “forcing” of climate change (NASA, 2015).

Carbon dioxide provides the dominant means through which carbon is
transferred in nature between a number of natural carbon reservoirs - a process
known as the carbon cycle. Human beings contribute to this cycle every time
there is breathing. Using the oxygen we take in from the atmosphere, carbon
from our food is burnt and turned into carbon dioxide that we then exhale; in
this way we are provided with the energy we need to maintain our life. Since
carbon dioxide is a good absorber of heat radiation coming from the earth’s
surface, increased carbon dioxide acts like a blanket over the surface, keeping
it warmer than it would otherwise be. This increase in global temperature will
lead to global climate change (Houghton, 2004).

Methane, a hydrocarbon gas is produced both through natural sources

and human activities, including the decomposition of wastes in landfills,

68 Digitized by Sam Jonah Library



© University of Cape Coast https://ir.ucc.edu.gh/xmlui

agriculture, and especially rice cultivation, as well as ruminant digestion and
manure management associated with domestic livestock. On a molecule-for-
molecule basis, methane is a far more active greenhouse gas than carbon
dioxide, but also one which is much less abundant in the atmosphere. That is,
the enhanced greenhouse effect caused by a molecule of methane is about
eight times that of a molecule of carbon dioxide. Nitrous oxide, a powerful
greenhouse gas is produced by soil cultivation practices, especially the use of
commercial and organic fertilisers, fossil fuel combustion, nitric acid
production, and biomass burning (NASA., 2015).

Chlorofluorocarbons (CFCs), a synthetic compound which is entirely
of industrial origin is used in a number of applications, but now largely
regulaied in production and released to the atmosphere by international
agreement for their ability to contribute to destruction of the ozone layer are
also greenhouse gases (NASA, 2015). The CFCs are man-made chemicals
which, because they vaporise just below room temperature and because they
are non-toxic and non-flammable, appear to be ideal for use in refrigerators,
the manufacture of insulation and aerosol spray cans. Since they are so
chemically un-reactive. once they are released into the atmosphere they
remain for a long time before being destroyed.

Depletion of the ozone element available at the stratosphere is another
important cause of climate change. Chlorofluorocarbons and halons are
mainly responsible for this depletion. Verlag and Muller (1992) assert that
these two gases are highly inert chemical compounds which are broken down
almost exclusively by photo decomposition in the stratosphere, hence, their

ozone depletion on global warming potentials. This gives an impression that
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the more these CFCs are released into the atmosphere, the higher the rate at
which global warming would occur since it will act as a catalyst in speeding
up global warming leading to climate change.

In Ghana, the human activities that trigger climate change include
burning of fossil fuel, especially petroleum products in vehicles, generators
and other industrial machines. There is a phenomenal increase in the number
of vehicles in towns and cities, a number of which are imported second hand
vehicles (Obeng, 2012). Besides, the inefficient power supply system in the
country has resulted in the increasing use of generators. Increase in the
number and use of vehicles and generators. coupled with poor servicing
record of owners, result in the production of a lot of smoke which increases
the carbon dioxide concentrations. Secondly, the indiscriminate bush burning
for hunting and farming purposes also add to the production of greenhouse
gases because deforestation increases the carbon dioxide concentrations since
plants and trees which make use of it are destroyed (Obeng, 2012).

Again, illegal mining activities lead to the pollution of the land and
water bodies and sometimes to the extinction of water bodies. This affects the
rainfall cycle. Also, indiscriminate dumping of refuse which degrades the land
and kills water bodies, and in addition causes the release of large amounts of
methane gas-CHs into the atmosphere. Not all, use of imported old
refrigerators and air conditioners which contain chlorofluorocarbons (CFC’s)
as coolants. These equipment are not properly disposed off when they are no
longer in use and the gases leak out into the atmosphere (IForster et al., 2007).
It can be inferred from the ongoing discussions that, continuous warming of

the globe by rapid release of greenhouse gases such as carbon dioxide,
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methane. nitrous oxide and CFC’s as well as depletion of the ozone layer in
the stratosphere directly or indirectly by human initiative and by physical
factors are the major causes of climate change.

Climate change impacts

Climate change impacts are described with increasing confidence by
IPCC (2007). These impacts might be direct (e.g., changes in agricultural
potential caused by rainfall change or inundation of cities and infrastructure
due to sea level rise and higher disease burden) or they might be indirect (e.g.,
through effects of climatic change on world market prices of agricultural and
fisheries products). The physical impacts are increases in the already high
temperatures which lead to large evaporation losses and in many developing
countries precipitation is not likely to increase as is expected in many high-
latitude regions (Christensen et al., 2007). Secondly, many developing
countries. in terms of national income and employment, rely heavily on
agriculture that is directly affected by climatic change and the high number of
poor people are generally more vulnerable and likely to feel the negative
effects of climate change (Yohe & Tol, 2002).

Expressed as a global average, surface temperatures have increased by
about 0.74°C over the past 100 years (Trenberth et al., 2007). However, the
largest share of the increase (0.55°C) has occurred over the past 30 years. The
largest temperature increases have occurred over land and in the arctic and
subarctic regions. The observed temperature increases over the past 30 years
in large parts of Africa, Asia, and Latin America are generally within the
range of 0.5°C to 1.0°C, although there are regions with larger observed

changes (e.g., in southeastern Brazil and North Asia) (Cruz et al., 2007;
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Magrin et al., 2007; Trenberth et al., 2007). Surface air temperatures over land
have risen by about double the rate of temperatures over the ocean, which
means that less warming has occurred in small island states (e.g., in the
Pacific).

Consistent with the warming, there has been an increase in the
frequency of warm extremes (Trenberth et al., 2007). Downward trends in
precipitation have been observed in the tropics from 10 S to 30 N since the
1970s (Trenberth et al., 2007). It has become wetter in eastern parts of South
America and northern and central Asia but drier in the Sahel, southern Africa,
and parts of southern Asia. In accordance with this, more intense and longer
droughts have been observed over wider areas since the 1970s, mostly in the
dry tropics and subtropics (Dai et al., 2004). These droughts have often been
linked with prolonged heat waves. There have been substantial increases in
heavy precipitation events in many land regions, even in regions with no
change or reductions in total rainfall (Groisman et al., 2005), where droughts
might be exacerbated if the reduced rainfall is increasingly falling in heavy
precipitation events.

Globally, estimates of potential destructiveness of tropical cyclones
show a significant upward trend since the mid-1970s (Emanuel, 2005), with a
trend toward longer lifetimes and greater storm intensity (Emanuel, 2005).
This is strongly correlated with the higher tropical sea surface temperatures.
Even though these observations depend critically on data quality and the
choice of start date (Chan, 20006), the data available suggest that the potential

destructiveness has not previously been as high as now (Trenberth et al.,

2007).
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The largest increases in intense tropical cyclones have been observed in the
North Pacific. Indian. and southwest Pacific Oceans (Trenberth et al.. 2007).

Observations of changes in physical and biological systems across the
globe are consistent with the observed changes in climate (Rosenzweig et al..
2007). Particularly large effects are related to enhanced glacial melt affecting
river flows and to changes in phenology and productivity of biological
systems as affected by temperature and rainfall changes.

Climate change mitigation

One of the two major approaches to addressing the impacts of climate
change is mitigation. Broadly. mitigation involves efforts to slow, stabilise, or
reverse climate change itself. When I refer to climate change mitigation in this
thesis. I am referring to actions taken to lessen the causes of climate change.
Mitigation requires behavior change on local, national. and global levels by
individuals. business, scientists, governments, non-government organisations,
and other social and economic players. Mitigation efforts include direct
intervention in the environment, such as replacing eroding beaches, and
intervention in the human causes of climate change, such as programs to
decrease greenhouse gas emissions. Mitigation is necessary to slow down the
numerous and widespread effects of climate change and to prevent other
effects from occurring.

Climate change mitigation consists of actions to limit the magnitude or
rate of global warming and its related effects (Fischer et al.. 2007). This
generally involves reductions in human (anthropogenic) emissions of
greenhouse gases (GHGs) (IPCC, 2007). Fossil fuels account for about 70%
of GHG emissions (GHG Emissions). The main issue is their substitution with
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low-carbon energy sources. Due to massive price drops, wind energy and
solar are increasingly out-competing oil. gas and coal (International
Renewable Energy Agency [IRENA], 2017). Similarly, Harvey (2019) is of
the view that some of the reasons for phasing-out fossil fuels are the
mitigation of climate change, and the falling cost of renewable energy.

This means that since the prices of wind energy and solar are lower
than the prices of oil, gas and coal, it has helped in the mitigation of climate
change because the pollution attached to the production of oil, gas and coal
(that is, fossil fuel production which leads to the emission of carbon dioxide
into the atmosphere) has reduced. This is because the demand for wind energy
and solar is high as compared to oil, gas and coal. Mitigation may also be
achieved by increasing the capacity of carbon sinks, for example through
reforestation (IPCC, 2007). Mitigation policies can substantially reduce the
risks associated with human-induced global warming (Oppenheimer et al.,
2014).

Similarly, Global Climate Change Vital Signs of the Planet (2020) is
of the view that climate change mitigation is reducing emissions of and
stabilising the levels of heat-trapping greenhouse gases in the atmosphere,
either by reducing sources of these gases (for example, the burning of fossil
fuels for electricity, heat or transport) or enhancing the “sinks’ that accumulate
and store these gases (such as the oceans, forests and soil). The goal of
mitigation is 10 control significant human interference with the climate
m. and “stabilise greenhouse gas levels in a timeframe sufficient to allow

syste

ecosystems to adapt naturally to climate change, ensure that food production

is not threatened and to enable economic development to proceed in a
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sustainable manner” (IPCC, 2014, p. 4). This assertion implies that in order
for the economic affairs of a country to improve, there is the need for people
to lessen the causes of climate change through the various mitigation
strategies and the question is how many people have knowledge on that?

Global Environment Facility Investigating in Qur Planet (2020) is also
of the view that mitigating climate change is about reducing the release of
greenhouse gas emissions that are warming our planet. Mitigation strategies
include retrofitting buildings to make them more energy efficient;
adopting renewable energy sources like solar, wind and small hydro;
helping cities develop more sustainable transport such as bus rapid transit,
electric vehicles, and biofuels; and promoting more sustainable uses of land
and forests. About 1.4 billion people around the world rely on traditional fuels
like coal and wood to meet their basic energy needs. This is not only harmful
to the environment; it can also lead to premature deaths for millions of people,
especially women and children. By 2035, global energy demand is projected
to grow by more than 50 percent, and even faster in developing countries
(Global Environment Facility Investigating in our Planet, 2020). All these
new consumers need clean energy that will not hurt them or the environment.

Other examples of mitigation include reducing energy demand by
increasing energy efficiency and removing carbon dioxide from earth’s
atmosphere (IPCC, 2007). Climate engineering is discussed as another
theoretical approach in long-term projections (UK Royal Society, 2009).
Climate change mitigation measures can be written down in national
environmental policy documents of countries (for instance the Nationally
Determined Contributions (NDC) under the Paris Agreement).
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According to the IPCC’s 2014 assessment report, Mitigation is a
public good: climate change is a case of the ‘tragedy of the commons’.
Effective climate change mitigation will not be achieved if each agent
(individual, institution or country) acts independently in its own selfish
interest (International Cooperation and Emissions trading), suggesting the
need for collective action. This presupposes that each agent should collaborate
with one another and work for effective climate change mitigation.

Almost all countries are parties to the United Nations Framework
Convention on Climate Change (UNFCCC, 2013). The ultimate objective of
the UNFCCC is to stabilise atmospheric concentrations of GHGs at a level
that would prevent dangerous human interference with the climate system
(UNFCCC, 2002). In 2010, parties to the UNFCCC agreed that future global
warming should be limited to below 2°C (3.6°F) relative to the pre-industrial
level (UNFCCC, 2011). With the Paris Agreement of 2015 this was
confirmed, but was revised with a new target that ‘parties will do the best’ to
keep warming below 1.5°C (Sutter & Berlinger, 2015). The current trajectory
of global greenhouse gas emissions does not appear to be consistent with
limiting global warming to below 1.5° C or 2°C (Harvey, 2019; UNFCCC,
2019 & Victoret al., 2014).

Other mitigation policies have been proposed, some of which are more
modest (Nordhaus, 2010 & van Vuuren et al., 2011) than the 2°C limit. In
2019, after two years of research, scientists from Australia, and Germany
presented the ‘One Earth Climate Model’ showing how temperature increase

can be limited to 1.5°C for 1.7 trillion dollars a year (Chow, 2019 & One

Earth Climate, 2020).
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One of the issues often discussed in relation to climate change
mitigation is the stabilisation of greenhouse gas concentrations in the
atmosphere. The United Nations Framework Convention on Climate Change
(UNFCCC) has the wultimate objective of preventing ‘dangerous’
anthropogenic (i.e., human) interference with the climate system. As is stated
in Article 2 of the Convention, this requires that greenhouse gas (GHG)
concentrations are stabilised in the atmosphere at a level where ecosystems
can adapt naturally to climate change, food production is not threatened, and
economic development can proceed in a sustainable fashion (Rogner et al.,
2007).

There are a number of anthropogenic greenhouse gases. These include
carbon dioxide (CQOz), methane (CH4), nitrous oxide (N20) and a group of
gases referred to as halocarbons. Another greenhouse gas, water vapor, has
also risen as an indirect result of human activities (Forster et al., 2007). The
emissions reductions necessary 1o stabilise the atmospheric concentrations of
these gases varies. Carbon dioxide is the most important of the anthropogenic
greenhouse gases (IPCC, 2007). There is a difference between stabilising CO2
emissions and stabilising atmospheric concentrations of COz (Granger et al.,
2009). Stabilising emissions of COz at current levels would not lead to
stabilisation in the atmospheric concentration of COa. In fact, stabilising
emissions at current levels would result in the atmospheric concentration of
CO;, continuing to rise over the 21st century and beyond. The reason for this is

that human activities are adding CO2 to the atmosphere faster than natural

processes can remove it (IPCC, 2007).
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According to some studies. stabilising atmospheric COz concentrations
would require anthropogenic CO; emissions to be reduced by 80% relative to
the peak emissions level (US NRC. 2011). An 80% reduction in emissions
would stabilise CO: concentrations for around a century. but even greater

reductions would be reguired beyond this (US NRC. 2011). Other research

billion people and to keep the global temperature rise below 2°C, emissions
m energy production and transport will have 10 peak almost immediately in
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are reached around 2030 (Anderson. 2012: Anderson & Bows. 2011;

Anderson & Bows. 2012 & The Radical Emission Reducuon Conference.
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In 2018. an international team of scientist published research saving
that the current mitigation policy in the Paris Agreement is insufficient to
limit the temperature rise to 2 degrees. They say that even if all the current
pledges are accomplished there is a chance of a 4.3° temperature rise in
decades. To prevent that. restoration of natural carbon sinks. carbon dioxide
removal, and changes in society and values will be necessary (Steffen et al.,
2018).

In 2019, a report was published by the United Nations saying that to
limit the temperature rise to 2 degrees. the world will need to cut emissions by
2.7% each year from 2020 to 2030, and triple the climate targets. To limit the
temperature rise to 1.5 degrees, the world would need to cut emissions by
7.6% cach year from 2020 to 2030 and increase its climate commitments five-
fold. Even if all the Paris Agreement pledges as they are in 2019 are fulfilled,
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the temperature will rise by 3.2 degrees this century (Harvey, 2019 & UN
Report, 2019). A report published in September 2019 before the 2019 UN
Climate Action Summit, says that the full implementation of all pledges made
by international coalitions, countries, cities, regions and businesses (not only
those in the Paris Agreement) will be sufficient to limit temperature rise to 2
degrees but not to 1.5 degrees. Additional pledges were made in the
September climate summit and in December (UNFCCC, 2019). All the
information about the pledges is sent to the Global Climate Action Portal -
Nazca. The scientific community is checking their fulfillment (UNFCCC,
2019).

Assessments often suggest that GHG emissions can be reduced using a
portfolio of Jow-carbon technologies (IPCC, 2007). At the core of most
proposals is the reduction of greenhouse gas (GHG) emissions through
reducing energy waste and switching to low-carbon power sources of energy.
As the cost of reducing GHG emissions in the electricity sector appears to be
lower than in other sectors, such as in the transportation sector, the electricity
sector may deliver the largest proportional carbon reductions under an
economically efficient climate policy (Issues in Science, 2013).

Economic tools can be useful in designing climate change mitigation
policies (IPCC, 2014). Abolishing fossil fuel subsidies is very important but
must be done carefully to avoid making poor people poorer. Other frequently
discussed means include efficiency, public transport, increasing fuel economy
in automobiles (which includes the use of electric hybrids), charging plug-in
hybrids and electric cars by low-carbon electricity, making individual
changes, (IPCC, 2007) and changing business practices. Replacing gasoline
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and diesel vehicles with electric implies that their emissions would be
displaced away from street level, where they cause illness. Increased use of
electricity could be met through low-carbon sources such as renewables and
nuclear.

A range of energy technologies may contribute to climate change
mitigation (IPCC, 2007). These include nuclear power and renewable energy
sources such as biomass, hydroelectricity, wind power, solar power,
geothermal power, ocean energy, and; the use of carbon sinks, and carbon
capture and storage. Political and social attitudes may affect how easy or
difficult 1t is to implement effective policies to reduce emissions (IPCC,
2001).

According to NASA, practical alternative sources of energy to power
our needs such as wind, waves, sun and biofuels will help mitigate climatic
changes. NASA’s study showed that biofuel produces fewer and smaller soot
particles than standard jet fuel. That would reduce aviation’s contribution to
global warming in ways beyond the possible effect on contrails and cirrus
clouds. Replacing fossil fuel with biofuel also reduces the amount of carbon
dioxide that is added to the atmosphere. Growing plants absorb CO; from the
air.

In 2008. James Hansen and nine other scientists published a journal
article titled ~Target atmospheric COz: Where should humanity aim?” which
calls for a complete phase-out of coal power by 2030 (Chow. 2019). More
recentlv. Hansen has stated that continued opposition to nuclear power
threatens humanity’s ability to control dangerous climate change (IPCC,

2007). The letter. co-authored with other climate change experts declared ~If
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we stay on the current path.” he said, “those are the consequences we’ll be
leaving to our children. The best candidate to avoid that is nuclear power. It’s
ready now. We need to take advantage of it.” and “Continued opposition to
nuclear power threatens humanity’s ability to avoid dangerous climate
change.”

Also in 2008, Pushker Kharecha and James Hansen published a peer-
reviewed scientific study analysing the effect of a coal phase-out on
atmospheric carbon dioxide (CO2) levels (Rogner et al., 2007). Their baseline
mitigation scenario was a phase out of global coal emissions by 2050. The
authors describe the scenario as follows:

The second scenario, labeled Coal Phase-out, is meant to approximate
a situation in which developed countries freeze their CO2 emissions from coal
by 2012 and a decade later developing countries similarly halt increases in
coal emissions. Between 2025 and 2050, it is assumed that both developed
and developing countries will linearly phase out emissions of CO; from coal
usage. Thus in Coal Phase-out, we have global CO2 emissions from coal
increasing 2% per year until 2012, 1% per year growth of coal emissions
between 2013 and 2022, flat coal emissions for 2023-2025. and finally, a
linear decrease to zero CO2z emissions from coal in 2050. These rates refer to
emissions to the atmosphere and do not constrain consumption of coal,
provided the CO: is captured and sequestered. Oil and gas emissions are
assumed to be the same as in the BAU [business as usual] scenario.

Kharecha and Hansen cited in (Rogner et al., 2007) also consider three
other mitigation scenarios, all with the same coal phase-out schedule but each

making different assumptions about the size of oil and gas reserves and the
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speed at which they are depleted. Under the Business-as-Usual scenario,
atmospheric CO; peaks at 563 parts per million (ppm) in the year 2100. Under
the four coal phase-out scenarios, atmospheric CO2 peaks at 422-446 ppm
between 2045 and 2060 and declines thereafter. The key implications of the
study are as follows: a phase-out of coal emissions is the most important
remedy for mitigating human-induced global warming; actions should be
taken toward limiting or stretching out the use of conventional oil and gas;
and strict emissions-based constraints are needed for future use of
unconventional fossil fuels such as methane hydrates and tar sands.

A September 2016 report by Oil Change International, concludes that
the carbon emissions embedded in the coal, oil, and gas in currently working
mines and fields, assuming that these run to the end of their working lifetimes,
will take the world to just beyond the 2°C limit contained in the 2015 Paris
Agreement and even further from the 1.5°C goal (Anderson, 2012; Anderson
& Bows, 2012 & The Radical Emission Reduction Conference, 2013). The
report observes that ‘one of the most powerful climate policy levers is also the
simplest: stop digging for more fossil fuels’ (The Radical Emission Reduction
Conference, 2013).

In October 2016, the Overseas Development Institute (ODI) and 11
other NGOs released a report on the impact of building new coal-fired power
plants in countries where a significant proportion of the population lacks
access to electricity. The report concludes that, on the whole, building coal-
fired power plants does little to help the poor and may make them poorer.
Moreover, wind and solar generation are beginning to challenge coal on cost

(Harvey. 2019: Steffen et al., 2018 & UN Report, 2019),
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The Green Climate Fund (GCF-7) climate change mitigation strategy
aims to support developing countries to make transformational shifts towards
low-emission development pathways compatible with the objectives of the
United Nations Framework Convention on Climate Change (UNFCCC) and
the Paris Agreement. Within the evolving landscape of climate finance, the
strategy is designed to be as complementary as possible to other sources of
climate finance, such as the Green Climate Fund. Green Climate Fund support
for climate change mitigation efforts is informed by three overarching
objectives:

1. Promote innovation and technology transfer for sustainable energy
breakthroughs: Technology is one of the key means to reduce or slow the
growth of and stabilise the concentration of greenhouse gas emissions (GHG).
To that end, technology innovation, especially when promoted in partnership
with the private sector, can help create or expand markets for green products
and services, generating jobs, and supporting economic growth, while
contributing to the reduction of Green House Gases emissions. Resources
from the GCF play a key role in piloting emerging and innovative solutions,
including clean technologies, business models, supportive policies and
strategies, and financial tools which foster private sector engagement for
climate-friendly technologies and innovations. Four entry points have been
prioritised for GCEF-7 support in the climate mitigation area, in consideration
of their innovative nature and complementary to other financial mechanisms:

i. de-centralised renewable power with energy storage

ii. electric drive technologies and electric mobility

i accelerating energy efficiency adoption
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iv. cleanstech innovation.

2. Demonstrate mitigation options with systemic impacts: Climate change
affects virtually all natural and economic systems. The interaction between
climate change and all areas of the GCF’s work points to the importance of
recognising climate change implications in other focal areas by harnessing
mitigation options and integrating climate resilience measures, while
promoting multiple global environmental benefits in a holistic and integrated
fashion. This will be done via the three GCF-7 cross-cutting Impact Programs:
Sustainable Cities; Food Systems, Land Use and Restoration; and Sustainable
Forest Management.

3. Mainstreaming mitigation concerns into sustainable development
strategies: The GCF continues to address the need for enabling conditions to
mainstream climate change concerns into the national planning and
development agenda through sound data. analysis, and policy frameworks.
This is exemplified by the GCF support for National Communications,
Biennial Update Reports, Technology Needs Assessments, Nationally
Determined Contributions and the Capacity-building Initiative for
Transparency through sound data, analysis. and policy frameworks.

The GCF has provided at least US$4.2 billion and leveraged $38.3 billion
from other sources for more than 1,000 mitigation projects and programs in
over 160 countries. We support a wide variety of mitigation strategies, but
production and consumption of energy is the single largest contributor to

greenhouse gas emissions. The GCF investments are geared to mitigate these

emissions through specific projects. For example:
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i. Energy efficiency: introducing standards for consumer appliances and
equipment, such as lighting, air conditioners and motors, and stronger
building codes.

ii. Renewable energy: commercialising and scaling technologies like
solar, wind, small hydro, biopower and geothermal energy.

1ii. Policy: introducing feed-in tariffs, reverse auctions and other market-
based mechanisms and financial instruments to speed up investments
in clean energy.

The preceding discussion indicates that efforts have been made both on
the international and local levels to mitigate the causes of climate change yet
still the phenomenon is occurring. The question one will ask, ‘is the
continuous existence of climate change as a result of the fact that many people
do not know much about the causes of climate change or if they know, are
demographic characteristics of both teachers and learners influencing their
knowledge so that they can help mitigate the phenomenon?’ So, there is the
need for this study.

Climate change adaptation

The UN defines adaptation as adjustments in ecological, social, or
economic systems in response to actual or expected climatic stimuli and their
effects or impacts (UNFCCC, 2014). The UNFCCC (2014)’s definition of
climate change adaptation is in line with the IPCC (2014)’s definition of
climate change adaptation. Which states that, adaptation is the introduction of
programs, policies, measures, or actions of governments, corporations,
individuals, or other entities, in order to prevent or minimise, or to

beneficially utilise the impacts of climate change. Adaptation needs are
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circumstances requiring information, resources, and action to ensure safety of
populations and security of assets in response to climate impacts.

The 2014 IPCC report also refers to adaptation options, as the array of
strategies and measures available and appropriate to address needs. The report
goes on to state that identifying needs and selecting and implementing options
require the engagement of individuals, organisations, and governments at all
levels and that the capacity to adapt is dynamic and influenced by economic
and natural resources, social networks. entitlements, institutions and
governance, human resources, and technology. Also, adaptation is an
adjustment in natural or human systems in response to actual or expected
climatic stimuli or their effects, which moderates harm or exploits beneficial
opportunities. According to IPCC (2001), various types of adaptation can be
distinguished, including anticipatory and reactive adaptation, private and
public adaptation, and autonomous and planned adaptation. Successful
adaptation strategies and measures result in societies that are more resilient
and less vulnerable.

Adaptation actions across multiple sectors including infrastructure
(e.g., building sea defence walls), individual behaviors (e.g., home level
disaster preparedness), agriculture (e.g., changes in farming practices), and
policy (e.g., changes in building regulations) (Matthews & Waterman, 2010).
A closer examination of the IPCC report can help clarify which adaptation
options are most consistent with Environmental Education. Intergovernmental
Panel on Climate Change lists three general categories of adaptation options:
physical and structural (this category is further divided into engineering/built
environment. technological, ecosystem-based, and service), social, and
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institutional. Within each of these major categories are strategies consistent
with environmental values.

Within the physical/structural category. ecosystem-based adaptation is
defined as the use of biodiversity and ecosystem services as part of an overall
adaptation strategy to help people and communities adapt to the negative
effects of climate change at local, national, regional and global levels (UNEP).
It includes practices such as restoring and maintaining wetlands, mangrove
swamps, and salt marshes to buffer against sea level rise and storm impacts,
while also providing carbon sequestration and biodiversity benefits such as
fish habitat (IPCC, 2014). In cities, green infrastructure, including green roofs,
porous pavement, and parks and community gardens, can reduce climate-
related flood risk and high temperatures has collateral benefits such as food
production, recreation, and education.

In order to facilitate making rational ultimate decisions and choices, it
is important to incorporate aspects such as the implementation of additional
climate projections focusing on the target regions; the consideration and
presentation of a variety of options, including phased implementation and
other options; careful examination of risk-reduction effectiveness and costs;
and flexible arrangements that permit reviews and changes during planning
and implementation. Examples are one., improvements of river and sea
embankments, and functional improvements of existing facilities. Two, land-
use regulations and incentives in affected areas. Three, construction (nesting)
of ecosystem networks. Four, strengthening of measures to prevent outbreaks
of infectious diseases. Five, development of global food supply-and-demand

systems that consider climate change impacts (30- to 50-year time frame)
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based on existing projection methods. Six. the introduction of heat-resistant
crop varieties and promotion of appropriate cultivation methods, to address
the declining crop quality and yields. Finally, systematic water supply
development to cope with recent frequent droughts.

The need for adaptation is inevitable no matter how efficiently we
manage 1o reduce the growth in emissions (Yohe, 2000), because the inertia in
the climate system will lead to climate change and resulting impacts on
natural and managed systems. Measures cover a correspondingly broad range,
from direct interventions such as dike building to prevent flooding, large-scale
relocation of farmers. new crop selection and building of dams to expand
irrigation, to capacity development in public administration, civil society, and
research. There are particular concerns within the agricultural sector, and it is
believed that adaptation in developed countries with temperate climates will
not only reduce vulnerability but be able to realise opportunities and
strengthen production (Smit & Skinner, 2002; Wheaton & Maciver 1999), as
there will be reduced cold weather risks.

In developing countries, climate variability and change will enhance
heat and moisture stresses and contribute to an already long list of existing
problems (Schmidhuber & Tubiello 2007). The vulnerability of the
agricultural sector in many developing countries is caused by poverty and
limited economic capacities (e.g., to accumulate and sell products when prices
are attractive) (Barbier et al, 2008), and the current socioeconomic and
technological drivers of change in agriculture have hitherto rendered climate

change ‘just’ another stressor of the system (Burton & Lim, 2005: Mertz et

al., 2009).
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Meaning of knowledge

Knowledge is the result of data preparation to arrive at thoughts, ideas,
and speculations (Alexander, 2021; Dancy & Sosa, 1992; Gorman, 2002;
Johnson & Golombek, 2003; Reinach & Viale, 2006). Knowledge goes
beyond information, and includes awareness, understanding, interpretation
and theorising as a product of information processing, in the context of a live
experience based on education, higher education and scientific research.
Subsequently. the connection between information and knowledge is
persuasive, since the acquisition of knowledge depends and is predicated on
the examination, application, and preparing of information. Thus, data is
delivered within the setting of information direction, mindfulness, and
thoughts in a specific region.
Knowledge classification

According to Gorman (2002) and Johnson and Golombek (2003),

customarily, knowledge has been ordered into four classes:

1. ‘The knowledge on what’ alludes to the information on realities; this is
frequently a sort of information that will be encoded, moved, and
contained in different blends of data.

2. ‘The knowledge on why’ alludes to the standards and laws of nature,
society. and thus the human brain.

‘The knowledge on how’ alludes to the innate abilities and

W

comprehension of the best approach to play out a chosen work or make
something. Albeit this sort of knowledge is not unequivocal during a

particular significance for simply actual limits, by and large, it shows a
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capacity to realise the best approach to deliver something or do a

specific work.

4. *The knowledge of who’ refers to the knowledge of who knows what,
and it also means knowing an individual’s ability to grasp initial
knowledge and appropriate expertise to solve a specific problem.

What is essential to note here is that, aside the four customary order of
information raised by (Gorman, 2002; Johnson & Golombek, 2003). There is
the fifth one which these scholars refused to talk about known as ‘the
knowledge on where” which refers to the source or area of the data.

Alexander (2021), Dancy and Sosa (1992) and Reinach and Viale
(2006) classified knowledge into explicit and implicit knowledge. Explicit
knowledge is the knowledge that can be embodied and coded, so that it can be
learned and invested (in fields such as education, research centres and ICT
development centres). This knowledge is encoded when it is registered and
transferred as codes (writings or drawings) or when it is embodied in physical
forms (machine or device). Through coding operations, knowledge is reduced
to information, which in turn can then be converted into knowledge by
passing to the minds of individuals to whom an analytical symbol or
framework is available. In this way, knowledge is spread across borders,
either embodied in concrete forms or through electronic networks or any form
of documentation.

Tacit knowledge on the other hand is a knowledge that cannot be
coded or documented, but is implicit in the minds of individuals and their
behavior, inherent in their technical and life expertise. Unlike explicit
knowledge, it is only transferred through direct interaction, leaming, training
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and dealing with raw experience. This type of knowledge is often referred to
as the know-how. As of its nature, the acquisition of tacit knowledge requires
a long time of engaging in direct experience with the ones who possess it.
This is why this type of knowledge is less prevalent and harder to transfer
than explicit knowledge.

Tacit knowledge according to Dancy and Sosa (1992) and Reinach and
Viale (2006), is complex and can be analysed. based on studies of knowledge,
in three patterns:

a. The first pattern of tacit knowledge can be called as such, when equal to
compelence. It includes physical abilities and skills that refer to the
individual’s ability or capacity to learn how to perform or carry out a
particular activity without being able to describe the knowledge used to
perform the task. This knowledge pattern has an unreflective and automatic
feature (knowledge of how to breathe. for example). It can be knowledge
resulting from learning, training and a life experience (knowledge of how to
play a musical instrument), or knowledge of how to perform a skill
(swimming or riding a motorcycle). This pattern is rather the carrying out of
activities that follow a set of rules which are not clearly or explicitly known to
those who perform them. This applies in all life practices that require specific
capacities to be performed or are carried out through activities that are
difficult to describe accurately in clear details. This knowledge is difficult to
transfer and learn, unless transferred through imitation and apprenticeship
based on face-to-face interaction. One of the most effective training patterns is

cducation and on-the-job training, which is learning by doing.
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b. The second pattern is tacit knowledge as background knowledge of an
individual or group. It can be defined as a set of cultural and biological
capabilities that involve pre-theoretical assumptions. trends and consensus.
This patern  constitutes cognitive pre-conditions in the process of

accumulating cognitive theoretical formations. This patiern of background
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¢. The third pattern refers to tacit knowledge as implicitiy-held cognitive

rules. reflected in the individual's self-justitied doctrines. the information he
or she believes is valid or the rules employed in how he or she thinks and
realises. Chomsky notes that this knowledge pattern does not appear in the

form of specific meanings or skills. It is rather considered a realistic cognitive

system determined to be a state of mind and builds a knowledge that cannot

be explained in words or described in a whole language. It is a pattern of

knowledge that is not taught but learned by the individual through life

experience (Chomsky. 1986).

This pattern of tacit knowledge is close to what Kuhn (1970) called

digm, that is. the intellectual pattern embraced and adopted by a specific
paradigm, .
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principles and methodologies are transferred to the new members (research
students) through offered scientific products and the academic socialisation
and integration among the members of the scientific group. That is the basis
of the formation of schools of intellect and science. In all cases, tacit
knowledge in its previous three forms is a procedural knowledge, a practical
ability and a cognitive system (Reinach & Viale, 2006). It plays an important
role in the development of science and modernisation of technology.
Demographic characteristics

Demographic characteristics are widely acknowledged as having a
great impact on climate change knowledge. According to George (2010),
demographic characteristics are personal characteristics and include
information such as ethnicity, race and family size. Bell (2008) defines
demographic characteristics as personal statistics on information such as
gender, age, sex. education level, income level. marital status, occupation,
religion, birth rate, death rate, average size of family, average age at marriage.
For example, considering age, one is expected to be energetic and enthusiastic
at an early age of their education. As they grow up within the organisation,
their knowledge is expected to improve with their maturity up to a certain age
when their energy levels go down and thus knowledge acquisition slows, this
is what necessilates the establishment of a school going age (Adio, 2010).

Jackson, Marie and Jeroen (2009) define demographic characteristics
as the presence of differences among members of a social unit. The senior
high school teachers and students are more diverse in terms of gender, race,
ethnicity, national origin and comprise people who are different and have

different levels of knowledge. Greenberg (2004) also defines demographic
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characteristics as the variety of differences between people in an organisation
including race, gender, ethnic group, age, personality, cognitive style, tenure,
organisational function, and education background.
Conceptual framework
The conceptual framework (Figure 1) that has been used in this
thesis came from the researcher’s construct. This was developed around the

role of demographic characteristics on climate change knowledge.

Age Gender Level taught Subject taught Educational
\ l / background
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Gender Membership of climate-
related student clubs
Age
Regional manifestation
Students’ + of climate change
religion impacts
Subject Parents’ educational
affiliation levels
Sources ol Participation of climate
information on change workshop by
climate change students

Figure 1: Role of demographic characteristics on climate change knowledge
Source: Researcher’s Own Construct (2021)
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Empirical Studies on Demographic Characteristics and Knowledge on
Climate Change

A few investigations have led to research knowledge on climate
change (Acquah, 2011; Adebayo et al., 2013; Berk & Schulman, 1995;
Fortner, 2001). Nevertheless, the greater part of the investigations has
centred on exact team of the populace such as third cycle scholars (Akrofi et
al., 2019; Ayanlade & Jegede, 2016; Gameda & Akalu, 2015; Olajide et al.,
2011; Oruonye, 2011; Spellman et al, 2003). Nothing has been done to
assess senior high school teachers” and students’ demographic
characteristics on knowledge on climate change.

Some of the studies focused on teachers (Ekpoh & Ekpoh, 2011;
Nkechi & Boakye-Yiadom, 2015; Stephen, Kibett & Obaro, 2014; Whigan,
2014), and were limited to perception. These related studies did not assess
senior high school teachers” and students’ demographic characteristics on
knowledge on climate change.

Different investigations designated both basic and second cycle
scholars (Boyes & Stanistreet, 1997; Henry et al., 2012; Kariuki, 2017;
Owolabi et al., 2012), and focused on their conception and perception of
climate change. None of these studies focused on the assessment of senior
high school teachers’ and students’ demographic characteristics on
knowledge on climate change.

McCright (2010) tested some theoretical arguments about gender
differences in scientific knowledge and environmental concern using eight
years of Gallup data on climate change knowledge and concern in the
United States general public. Contrary to expectations from scientific
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literacy research, women convey greater assessed scientific knowledge of
climate change than men. Consistent with much existing sociology of
science research, women underestimate their climate change knowledge
more than men. Also, women express slightly greater concem about climate
change than men, and this gender divide is not accounted for by differences
in key values and beliefs or in the social roles that men and women
differentially perform in society.

In Germany and the United Kingdom (UK). women were found to be
more concerned about climate change than men (Shi & Pass, 2016). Women
generally consider climate change to be a greater threat than men do
(Carlton & Jacobson, 2013; Smith & Leiserowitz, 2012). An investigation
on a study on indigenous people in Bangladesh found higher environmental
awareness among women than men (Haq, 2013). However, these findings
from Germany, United Kingdom, and Bangladesh are not convincing
because they are suggesting that the fact that one is a man means that one
would not know that it used to rain frequently for the past thirty years but
now it has changed. These findings need more investigations from the
research field, hence the urge to conduct this study.

Religious inclination can also be linked to knowledge on climate
change (Carr et al., 2012); a recent study in a flood-affected area of
Bangladesh concluded or found that Hindus tended to see climate change as
human-induced, while Muslims interpreted climate change as wrought by
God in response to human sin (Shah et al., 2019), while a study in Swaziland
found that choices people make to adapt to climate change are linked to their
membership in a social group, e.g. a religious group or a voluntary
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organisation (Maswati et al., 2020). These findings by the Hindus and
Muslims in relation to climate change knowledge are true because the
findings were informed by their doctrines. The question is, ‘what do the
members of the other religious bodies say?’, hence, there is the need to seek
out from the residents of Cape Coast.

Gupta and Narendra (2015) conducted a study for determining
demographic and psychological characteristics of environmentally
concerned consumers. A cross tab analysis along with chi-square test of
independence or association was applied by using the statistics Cramer’s V
to measure the degree of association. Furthermore, profile of concerned
consumers was obtained using proportional analysis. The findings suggest
that the psychological variables according to which environmental concern
significantly progress include: littering concern, pollution concern,
perceived consumer effectiveness against pollution, and civic sense. The
significant demographic variables identified comprise: age, education,
academic orientation and economic status. Conclusion was that females,
elders, rural residents, better educated, academic achievers, business
academics, the occupational class, respondents from large sized and high
status families, with high civic sense, littering concern, pollution concern
and those who perceive that their own efforts can contribute to minimise
pollution problems exhibit greater levels of environmental concern than their
counterparts.

Njoku (2016) examined the degree to which junior secondary school
students in Port Harcourt Local Government Area of Rivers State, Nigeria,

are aware of issues related to climate change and sustainable development.
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The study adopted a descriptive survey design. Four research questions were
raised. Two instruments were used for data collection, a questionnaire and
the junior secondary school teaching syllabus. The questionnaire titled
‘Climate change and Sustainable Development Awareness Questionnaire’
(CCSDA) was used to obtain data from 1600 junior secondary school three
(JSS3) students from the fourteen junior secondary schools in Port Harcourt
Local Government of Rivers State, Nigeria. The questionnaire had three
sections; A, B and C. Section A obtained the demographic features and bio-
data of students, section B obtained information on the awareness level of
climate change while section C obtained information on sustainable
development awareness level. Simple percentages and mean were used to
answer the research questions. The results from the data analysis revealed
among other things that the climate change issues awareness level is high
but the knowledge is low; students were eager and willing to know more
about climate change issues. This finding on students must be investigated
to verify or refute.

Awusi and Asare (2016) conducted a study in the Birim Central
Municipality in Ghana, and 400 senior high students were randomly selected
from five schools. Both closed and open-ended questionnaire was used to
assess students’ knowledge on climate and their participation in climate
change awareness creation. The results revealed that, despite the {lourishing
media environment, senior high students in Birim Central Municipal have
low climate change knowledge level. Also, there was no statistically
significant difference in the level of climate change knowledge with respect

to gender, age and the main source of information about climate change.
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Again, it was found that senior high school students’ involvement in climate
change awareness creation is low, and there is a positive relationship
between students” knowledge level and awareness creation.

Anne (2016) investigated teachers’ understanding of climate change
and an explanatory sequential mixed methods research design was used to
examine teachers’ understanding of climate change. Phase one collected
survey data from over 300 Queensland primary and secondary teachers
where these pieces of information were analysed to identify their
understanding of climate change. Phase two collected in-depth qualitative
data through semi structured interviews with 21 teachers from across
Queensland. Interview data were analysed thematically and built upon data
collected in phase one to present a more detailed understanding of the study.
She reported that teacher’s age. gender, subject taught and year level taught
have influence on climate change knowledge of teachers. It is true that the
longer you have lived the better your observation or the better to know what
happen but weather elements take 30 years on average to comprise climate.
How many respondents are 60 years and over who have experienced climate
change? There is the necessity to research.

Falaye and Okwilagwe (2016) examined the knowledge, attitude and
practices of 1,103 senior school students on climate change, and its related
issues. The study also determined the influence of students’ age, gender,
religion, subject affiliation, and parents’ education levels on students’
knowledge. A questionnaire was employed to collect data; descriptive and
inferential statistics were used for data analyses. Findings indicated that

knowledge of climatic change issues is slightly low among students. Apart
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from gender, all other independent variables significantly differentiate
students’ knowledge. Therefore, teachers need to be sensitised on the level
of students’ knowledge that are related to climate change and be adequately
prepared to update students’ knowledge of climatic issues. Parents’
educational levels do not necessarily tell unless one has learnt the content in
climate change. This finding cannot be accepted until it has been
investigated from the field.

Suyatna and Rosidin (2017) aimed to investigate teachers and
students” knowledge about global warming. The data was retrieved through
objective tests on 230 teachers and 573 junior and senior high school
students in Lampung Province as one of the most potential black smoke
disaster areas in Indonesia. Data were collected and analysed using two Way
ANOVA and Tukey multiple comparison to understand the relationship of
global warming knowledge towards gender, teachers’ identity, and students’
educational level. The results showed that students and teachers’ knowledge
about global warming are very low. The students’ knowledge is higher than
the teachers. For students, it was found that an educational level holds the
important factors of students’ global warming knowledge, in which
secondary school students have better knowledge and experiences relative to
the primary students. There is no difference in students’ knowledge of
global warming caused by gender. The conclusion is that there is a
difference in students’ knowledge about global warming caused by
differences in the learning experience but not by gender. There was no
difference in knowledge between the teachers caused by subject taught,

gender, or level they teach. Students who are more mature and have better
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knowledge about global warming would have a disagreement on the
behavior that led to the increasing greenhouse gases and are willing to
sacrifice pleasures.

Akrofi, Antwi, and Gumbo (2019) analysed how the regional
manifestations of climate change effects and students’ involvement in
various climate-related clubs and activities influenced their knowledge and
awareness of climate change. Key knowledge gaps and their implications for
climate action were also examined. A cross-sectional survey was adopted for
the study whilst a snowball sampling technique was used to seclect the
respondents. A total of 300 students from 26 African countries participated
in the survey. Descriptive statistics, relative importance index (R1I) method
and the chi-square test of independence were used to analyse the data.
Results showed that regional manifestations of climate change effects and
students” involvement in climate change-related workshops and campaigns
significantly influence their knowledge levels whilst their membership of
climate-related student clubs had no significant influence. Key knowledge
gaps with regards to how factors such as meat consumption and waste
generation could lead to climate change were also identified. Students were
also less knowledgeable about how climate change affects key issues such as
conflicts, gender inequalities and job insecurity. Intensification of climate
change education beyond the most common causes and effects is highly
recommended among the youth. Various environment-related student clubs
are also encouraged to tailor their activities in this direction.

Yang et al. (2020) made an in-depth examination of the distribution
of climate change knowledge among different demographic groups. Guided
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by information deficit model and cognitive miser model, two types of
knowledge were investigated, including actual knowledge and illusory
knowledge. Using a nationally representative survey in Singapore, this study
found demographic effects in climate change knowledge distribution.
Specifically, a series of independent sample t-test revealed that the males
had more actual knowledge of climate change than the females. The middle
aged and elderly adults had less actual knowledge but more illusory
knowledge of climate change than the young adults. Compare to the more
educated people. the less educated people had more illusory knowledge but
less actual knowledge of climate change. People from low-income
households reported lower levels of actual knowledge but higher levels of
illusory knowledge than those from high-income households. There is
therefore the necessity to research these findings to either to confirm or
refute.

Garcia-Venuesa and Benavides (2020) researched environmental
education and science teaching and identified differences in men’s and
women'’s knowledge of scientific and environmental topics. Men declared
having greater knowledge, while women perceived greater risk in events
involving hazards. That study explored these premises through a case study
of a group of students in Mexico (N= 300) and in Spain (N= 300), ages 15-
18. The students answered closed-ended questions about their knowledge
and the risks of climate change. The results did not permit the establishment
of a causal relationship between gender and knowledge, although they
revealed that gender, as a social and cultural construction, influences the

acquisition of certain knowledge.
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The impacts of climate change are global, but small islands are
among the most vulnerable places. Local populations on small islands might
have a ground-based perspective of the impacts that threaten them.
Benedicto-Royuela et al. (2020) conducted a study on Corvo (Azores),
where 34% of the residents of both genders and different education levels
were surveyed. Here, their understanding of climate change and their
perception of its local impacts. the sense of risk, the local areas at risk, the
willingness to propose mitigation and adaptation strategies, and the
knowledge of regional procedures was analysed. Education played a crucial
role in local understanding. The general perception was that the regional
policies were insufficient to address climate change issues at the local level.
This fact points out that the efforts to mitigate climate change impacts, and
the public participation procedures for supporting policy-making, must be
significantly increased and improved, in order to reach a real impact on local
island communities.

Chapter Summary

This chapter has reviewed the Social Reconstruction theory and the
Constructivist theory of learning. Various definitions of climate and climate
change have been reviewed. The causes of climate change have also been
reviewed. A number of these causes of climate change worth noting are:
excess COz within the atmosphere, chlorofluorocarbons (CFCs), depletion of
the ozonosphere, combustion of energy, radiation discrepancy, marine
movement (waves), deforestation and forest fires, urbanisation. wetting of the

desert, and explosion of magma, among others.
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Again, the effects of climate change were reviewed. A number of the
effects are:
a. severe as well as extensive scarcities of water are experienced in
broader zones, mostly within dry tropics and subtropics
b. rainfall remains impossible towards extension, for example, predicted in
numerous great- latitude provinces
c. increases within the already high temperatures which have led to great
dehydration loss in numerous emerging nations
d. greater polar thaw disturbing watercourse movements
e. inundation (flooding) of urban as well as physical structure owed
towards the intensification of water height
e. fluctuation of inter-nation commercial charges of agricultural and
fisheries products
Furthermore, mitigations of climate change were reviewed. A number of
the climate change mitigations are:
1. the high demand for wind energy and sunlight
2. expansion of capacity of carbon basins like land in addition to forest
3. strengthening structures again towards branding them to be extra
power proficient
4. finding refurbish power foundations such as stellar, air current, then
water
5. assisling urban to improve extra maintainable conveyance like
automobile mass quick travel, rechargeable automobiles
6. the utilisation of biofuels from crop wastes

7. abolishing fuel subsidies
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8. a phase-out of coal emissions
9. stop digging for more fossil fuels
Adaptations of climate change were also reviewed. Some of the
climate change adaptations are:
i. building river and sea defence walls
ii. domestic catastrophe readiness
iii. modifications of agribusiness activities/promotion of appropriate
cultivation methods
1v. changes in building regulations
v. reestablishing and preserving marshes, shrub everglades, as well as saline
everglades
vi. reinforcement of procedures toward the stoppage of occurrences of
contagious infections
vii. construction of emerald slates, permeable path as well as squares, then
public green grounds
viii. the institution of high temperature resilient foodstuffs multiplicities
ix. systematic water system developed to deal with recent frequent droughts.
Several studies have been conducted on knowledge on climate change.
There are confirmations from these studies that numerous nations within the
world have taken bold steps in investigating knowledge on climate change
that will help combat climate change. This study assessed senior high school
teachers’ and students’ demographic characteristics on knowledge on climate

change to check this worldwide threat.
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CHAPTER THREE

RESEARCH METHODS
Overview
This chapter focuses on the methods employed during the study. It
first describes the study area, which is the Cape Coast Metropolis, then the
research design. population, the sample and sampling technique. It also
concentrates on the instruments that were used to collect the information,
validity, and reliability of the instruments, data collection procedure, and
data analysis procedure.
Study Area
The Cape Coast Metropolis is found within the Central Region of
Ghana (Figure 2). According to the Ghana Statistical Service (2021), the
Metropolis features a population of 189,925, The Metropolis is restricted to
the south by the Gulf of Guinea, west, through the Komenda-Edina-
EguafoAbrem Municipality, East, by the Abura-Asebu-Kwamankese District,
then to the north by the Twifu-Hemang-Lower-Denkyira District. [t occupies
a neighborhood of roughly 122 square kilometers. According to Acheampong,
Olawoyin and Manful (2020), the Cape Coast Metropolis enjoys the moist
subhumid tropical climate. Due to its tropical location, the climate is warm
throughout the year. The mean temperature is about 28°C. The Metropolis
enjoys two precipitation terms. The chief term transpires from March to July.
The second term occurs from September to October. The typical rainfall is
1149 mm.
According to the Cape Coast Metropolitan Education Office, the

Metropolis has 11 public and three private senior high schools. The eleven
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public senior high schools are Academy of Christ the King SHS, Adisadel

College, Cape Coast Technical Institute, Effutu SHS, Ghana National College,

Holy Child SHS, Mfantsipim SHS, Oguaa Senior High Technical School, St.

Augustine’s SHS, University Practice SHS and Wesley Girl’s SHS. Figure 2

shows Cape Coast Metropolitan map showing the schools where participants

were selected.

510

.

L Rl R 15 i

g ) ; =
KEY
E = Efutu SHS,
AC= Adisade] College
HC= Holy Child SHS
UP= University Practice
SHS
M= Mfantsipim SHS
SA= St. Augustine’s b
College
GN= Ghana National
College
WG= Wesley Girls SHS
O = Oguaa SHS
CT= Cape Coast

*',,4 Technica

'

'

-

-~

Sccla 3:935,600
i 2 & Kilet ) .
Rt ? _" Gult of Cuinaa
) p— X
i 2 8 2 & (Kimelres
: 1°22 - g 1%

Figure 2: Cape Coast Metropolitan map showing the schools where

participants were selected
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Research Philosophy

The study adopted the positivist paradigm. According to Saunders,
Lewis and Thornhill (2012), the positivist paradigm believes in the
formulation of research questions and hypotheses. The positivists also believe
that variables are measured on instruments and the numbered data are
analysed using statistical procedures. Also, to the positivists, the researcher
follows highly structured methodology in order to facilitate the research
questions and hypotheses (Bryman & Bell, 2015). This presupposes that
studies conducted by the positivists are based on assumptions and are free
from biases. This paradigm was chosen because the study assessed the
demographic characteristics of senior high school teachers and students on
their climate change knowledge in the Cape Coast Metropolis.

The positivist philosophy in relation to this study is that, research
questions and hypotheses were formulated. Both independent variable
(demographic characteristics of senior high school teachers and students) and
dependent variable (climate change knowledge) were measured on
instruments (questionnaire). Again, the numbered data were analysed using
statistical procedures (mean, standard deviation and factorial Anova).

The study was based on assumptions and was free from biases to the
extent that hypotheses were tested and they were either confirmed or refuted.
As a positivist researcher, highly structured methodology was followed in
order to test the hypotheses that were formulated for the study. An important
merit of this paradigm is that the researcher cannot manipulate during data

collection procedure as they are independent to the subject of the research.
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Research Approach
The quantitative method was utilised to obtain information on the
assessment of senior high school teachers and students’ demographic
characteristics on their knowledge on climate change in the Cape Coast
Metropolis. Both teachers’ and students’ questionnaires on knowledge on
climate change were used to gather the relevant data for the study. The data
gathered from the students and teachers were analysed using statistical tools
such as means, standard deviations and factorial analysis of variance. The
quantitative dataset obtained was analysed separately and the results were
discussed along with the research questions and hypotheses.
Research Design
The descriptive cross-sectional survey design was adopted for this
research. This design, Leedy and Omrod (2005) clarified “involves either
identifying the characteristics of an observed phenomenon or exploring
possible correlations among two or more phenomena. In every case,
descriptive research examines a situation as it is” (p.179). A descriptive
survey permits contact towards views, ideas, then, outlooks of the
population of where the section of the population is derived (Gay, 1992;
Gall, Gall & Borg, 2007; Shaughnessy, Zechmeister & Jeanne, 2011).
During this research, the aim was to assess senior high school teachers’ and
students” demographic characteristics on knowledge on climate change. In
order to describe the phenomenon as it is, numerical data were gathered by
the use of questionnaires on senior high school teachers and students’

demographic characteristics on knowledge on climate change.
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The purpose of using the descriptive cross-sectional survey design
was to use responses obtained from the questionnaire to provide analysis of
the research questions asked and the hypotheses formulated. Another major
reason for using this design was that it offered the researcher the opportunity
to collect a wide scope of information from a large population. It was also
used because of its usefulness in assessing demographic characteristics of
the population in relation to knowledge on climate change (Babbie, 2007).
The results from this current study not only gave an indication of the
magnitude of the problem at a particular point in time, but also provided a
basis for proposing appropriate measures to deal with the problem.

One important advantage of the descriptive cross-sectional survey
was that in general, it was relatively fast and less expensive. This is because
there was no need for a follow up, so fewer resources (books, funds, pens)
were required to conduct the study. On the other hand, it did not provide
opportunity for respondents to answer questions thoroughly across the
various public senior high schools in the Cape Coast Metropolis.

Population

The target population for the research comprised teachers and
students of government senior high schools within the Cape Coast
Metropolis throughout the 2020/2021 academic year. In all, there were 1,177
teachers and 10,205 final year students in 11 government senior high
schools in the Cape Coast Metropolis. Senior high school teachers were the
population for the study for the reason being, the significant roles the
teachers perform in the implementation of the senior high school curriculum.
The final year students were considered in the study because they have gone
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through the senior high school curriculum for a relatively longer period as
compared to the first and second year students. The reason for considering
public senior high schools was that the same teachers who teach at the
public senior high schools do their part-time teaching at the private senior
high schools. Teachers and final year students from the eleven public senior
high schools in the Cape Coast Metropolis formed the accessible population
for this research. The population of teachers and the students are illustrated
i Table 1.

Table 1 - Population of Teachers and Students

School Number  Number
of of

Teachers Students
Academy of Christ the King SHS 98 758
Adisadel College 105 1164
Cape Coast Technical Institute 115 944
Effutu SHS 85 735
Ghana National College 150 1342
Holy Child SHS 84 742
n 147 1402

Mfantsipim SHS

Oguaa Senior High Technical School 81 577
St. Augustine’s SHS 102 957
University Practice SHS 115 907
Wesley Girl’s SHS 95 702

Total 1.17% 10,205

Source: Cape Coast Metropolis Education Office (2021)
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Sample and Sampling Procedure

In describing the sample size that aimed at this research, the schedule
in lieu of defining sample size as of a particular population advocated by
Krejcie and Morgan (as cited in Sarantakos, 1997, p. 163) remained utilised.
Krejcie and Morgan table specifies the populations and the corresponding
sample sizes to be chosen. The total of teachers who participated in this
research depended on the total of senior high school teachers in each school.
Here, 289 teachers out of the 1,177 were selected for the study. This may
perhaps aid 1o extend the illustrativeness of a section of the population for
onward generalisation.

Senior high school teachers remained carefully chosen by means of
the simple random selection procedure. “This type of sampling gives all
units of the target population an equal chance of being selected”
(Sarantakos, 1997. p.141). The proportion of the population members were
carefully selected by using the table of random numbers. “This method is
more convenient and less time-consuming.....” (Sarantakos, 1997, p. 142).
The teachers’ attendance book served as the sample frame during the usage
of the table of random numbers. Thus, each teacher in the accessible
population was given a unique number. Through the utilisation of the table
of random numbers, respondents were selected. The letter of the alphabet (S)
was drawn across the numbers on the table of random numbers. Any teacher
whose number was crossed by the letter of the alphabet (S) was chosen to
serve as a respondent.

The student population of 10,205 was too large for the researcher to

attempt to survey. In that case, the sample size was used to select final year
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senior high school students from the 11 schools in the Cape Coast

Metropolis. In describing the sample size aimed at this research, the same

procedure for selecting the teachers was repeated for the students. Here, 371

students out of the 10.205 were selected for the study. This may possibly aid

to extend the illustrativeness of the portion of the population for onward

generalisation.

demonstrated in Table 2.

The sample of teachers and students selected are

Table 2- Sample of Teachers and Students Selected

School Teachers Students
Sample Size  Sample
Size
Academy of Chuist the King SHS 24 27
Adisadel College 26 42
Cape Coast Technical Institute 28 34
Effutu SHS 21 27
Ghana National College 37 49
Holy Child SHS 21 27
Mfantsipim SHS 36 51
Oguaa Senior High Technical School 20 21
St. Augustine’s SHS 25 35
University Practice SHS 28 33
Wesley Girl’s SHS 23 25
Total 289 371

Source: Cape Coast Metropolis Education Office (2021)
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Data Collection Instruments
The data collection instruments were developed for the study. These
are Teachers’ questionnaire on knowledge of climate change (Tqkec) and
Students’ questionnaire on knowledge of climate change (Sqkec).
Teachers’ questionnaire on knowledge of climate change (Tgkec)

To obtain information on teachers” demographic characteristics on
climate change knowledge, a multidimensional questionnaire was prepared.
The instrument has a mixture of both closed and open-ended items and was
divided into Sections A and B.

Section A contains items that required teachers to provide
demographic information about their gender, age, highest educational
qualification, subject taught, level taught. and income level. The items
contained in Section A were developed based on review of empirical studies
on teachers’ knowledge on climate change.

Section B of Tgkcc is in four parts. The first part has 10 items, where
teachers were to indicate their knowledge on the causes of climate change.
The development of bits and pieces of the first part of the questionnaire was
constructed on the review of literature on the causes of climate change.

The second part of Section B has six items and requires the teachers
to indicate their knowledge on the effects of climate change. The items of
the questionnaire were developed based on the literature reviewed on
climate change impacts.

The third portion of Section B contains nine statements that sought

information on teachers’ knowledge on mitigation of climate change. The
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bits and pieces of the questionnaire were developed based on the literature
reviewed on climate change mitigations.

The fourth part of Section B are the statements on adaptations of
climate change. There were nine items in this section. The development of
the items was built on the review of literature on the adaptations of climate
change. Teachers were required to tick on a Likert-type scale of 1-4, their
responses on the four parts of Section B.

Students’ questionnaire on knowledge of climate change (Sqkec)

To obtain information on students” demographic characteristics on
climate change knowledge, a multidimensional questionnaire was
developed. The instrument has a mixture of both closed and open-ended
items and has Sections A and B.

Section A of the Sqgkcc contains items that required students to
provide demographic information about their gender, age, the programme of
study, religion, mother’s educational level, father’s educational level,
climate change workshops, affiliation of environment-related student
association, the regional manifestation of climate change impacts, and
household income.

Section B of Sgkcc has four parts. The first part has 10 items about
which students were to indicate their understanding of the causes of climate

1ge. The development of bits and pieces of the first part of the

chai

questionnaire was based on the review of the literature on the causes of
climate change.
The second part of section B has six items and required the students

to indicate their understanding of the effects of climate change. The bits and
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pieces were developed based on the literature review on climate change
impacts.

The third portion of section B contains nine statements that sought
for information on students’ knowledge on the mitigation of climate change.
The items were developed based on the literature review on climate change
mitigations.

The fourth part of section B are the statements on the adaptations of
climate change. There were nine bits and pieces of this section. The
development of the items was established on the review of literature on the
adaptations of climate change. Students were required to tick on a Likert-
type scale of 1-4, their responses on the four parts of Section B.

Validity and Reliability of the Instruments

The data collection instruments were subjected to validity and
reliability test. The instruments were given to experts to determine their face
and content validity. The suggestions given by the experts were used to
effect the necessary changes to improve upon the instruments. After this, a
pilot test of the instruments was organised where the questionnaires were
distributed to selected teachers and students at the Aggrey Memorial SHS,
Aburaman SHS, and Nyankomase SHS within the Central Region of Ghana.
These schools were chosen for the pilot testing because they exhibit similar
characteristics in terms of the learning environment in relation to what
pertains within the Cape Coast Metropolis.

The teachers and students likewise exhibit similar features in relation
to their demographic characteristics. Cronbach’s Alpha was established for

the items that fell under each research question. Very useful suggestions
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were given by some of the teachers who completed the questionnaire. For
example, some words they were finding difficult to comprehend were
changed to facilitate easy understanding. The arrangements of keys to the
answering of the questionnaires were changed. All these actions were taken
to ensure that the instruments would be capable of collecting quality and
useful data for the study. Table 3 displays the Cronbach’s Alpha for the
various research questions that were posed for this research.

Table 3- Cronbach’s Alpha for items that fell under the Research Questions

Items on Research questions Cronbach’s Alpha

Senior high school teachers” leve] of
knowledge on climate change .860

Senior high school students’ level of

knowledge on climate change e
Cronbach’s Alpha for all items 782

Source: Field data (2021)

The Cronbach’s Alpha for senior high school teachers’ level of
knowledge on climate change, senior high school students’ level of
knowledge on climate change as well as the total for all the items exceeded
.700. Agreeing to De Vellis (1991), such a reliability coefficient is said to be
respectable. For that reason, the data collection instruments were considered
reliable and appropriate to collect the relevant data to answer the questions
posed. The reliability of the instruments was determined using Statistical
Package for Service Solutions (SPSS) version 22.

Ethical Consideration
A researcher is supposed 1o employ the most appropriate
methodology in researching to guaranice the soundness as well as

consistency of the findings and recommendations of the research. In an
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attempt to achieve this, the researcher should not harm the participants. The

following were the arcas that were looked at in trying to uphold the ethics of

this research:
Informed consent
The respondents were to have individual freedom. Thus, research
subjects have the right to be informed about the nature and consequences of
research in which they are involved. Proper respect for human freedom was
ensured by giving respondents the opportunity to agree voluntarily to
participate in the study. The respondents participated without physical or
psychological coercion and also their agreement was based on full and open
information. Their disagreement too was based on full and open
information. Regarding these, senior high school teachers and students were
made to append their signatures 1o a consent letter before the data gathering
processes started.
Deception
In emphasising informed consent, social science codes of ethics
uniformly oppose deception. Deliberate misrepresentation is forbidden in
research. The straightforward application of this principle suggests that
researchers conduct data gathering without deceiving their respondents. The
respondents were made to understand that pieces of information that were
gathered would be used for the purpose for which they were gathered, that is
academic and not anything else.
Privacy and confidentiality
Fthics in research enforce protection to guard individuals’

distinctiveness as well as people of the study areas. Confidentiality needs to
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be guaranteed because of the prime protection in contradiction to
undesirable experience. Altogether, individual information needs to be
protected otherwise hidden, but when identified, then damages or
humiliations due to unresponsive enquiry activities are observed. In the
analyses, respondents were not required to give their names. The Heads of
Schools and their Assistants were given copies of the instruments for their
perusal. This was done to make sure that the data collection process and the
information required did not infringe on both senior high school teachers’
and students’ rights. Also, not to create ethical problems for the schools.
After they had gone through the schedules, senior high school teachers
and students signed a consent form to indicate their acceptance to offer the
requisite information for the study. In order not to disrupt their lessons,
eachers were made to complete their questionnaires during break-time, and
special arrangements were made for the students to be engaged in the data
collection after closing.
Data Collection Procedures
All COVID-19 safety and health protocols were observed during the
data collection. COVID-19 safety and health protocols that were observed
include the following;
i Thermometer guns or thermal scanners were used to check the
temperature of the researcher and respondents at entry points of the
11 senior high schools in the Cape Coast Metropolis.
2 The researcher and the respondents wore face masks to cover the

nose and the mouth at all times.
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(o8]

The researcher and the respondents washed their hands with soap
under running water or rubbed hands with alcohol-based hand
sanitizer before distributing the questionnaires to the respondents
and after collecting the questionnaires from the respondents.

4. The researcher and the respondents always observed social

distancing of at least one meter.

_Ul

The researcher and the respondents avoided handshaking or body

contact.
To make sure of a high return rate, the instruments were administered
personally by the researcher. Before data collection, copies of an ethical
clearance from the Institutional Review Board, University of Cape Coast
were presented to the heads of senior high schools where the study was
conducted. This was done to make rapport between the researcher, teachers,
and students who served as respondents for the study. A discussion was held
with teachers of the various schools to agree on a convenient time to
administer the instruments. Permission to administer questionnaires for
research purposes was sought from the schools. Participating teachers who
could find time as requested were engaged to collect the specified data.
Participants completed the consent form after the aim of the study and
conditions of participation has been explained to them. In all the schools that
the researcher visited. the teachers who were willing to take part in the
research, were assured that their responses to the items on the instruments
would be treated anonymously.
Fieldwork commenced on 6th May 2021 and ended on 18th June

2021.The teachers’ questionnaire that was used to gather quantitative data
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was administered to teachers who teach in the public senior high schools in
the Cape Coast Metropolis of the Central Region of Ghana. This was done
by distributing the questionnaire to the individual teachers to complete to
obtain information on their gender, age, highest educational qualification,
subject taught. level taught, income level, and their knowledge on climate
change.

Again, the students’ questionnaire that was used to gather quantitative
data was administered to the senior high school final year students in the
Cape Coast Metropolis. This was done by distributing the questionnaire to
the individual senior high school final year students to complete to obtain
information on their gender, age, the programme of study, religion, mother’s
educational level, father’s educational level, climate change workshops.
environment-related clubs, the regional manifestation of climate change
impacts, household income and knowledge on climate change.

Individual participants responses to the questionnaire lasted between 40
and 45 minutes. To ensure high completion and response rate of the
questionnaire, it was ensured that teachers completed and handed them over
the same day. Despite the willingness of the respondents to participate in the
study, there were some concerns with the completion and return of the
instruments as some of the respondents wanted to complete it in their spare
time. The researcher, therefore, had to ask them to give her dates and times
that were convenient for her to come for them. This procedure resulted in a
return rate of 69.20% for teachers’ questionnaires and 69.54% for the

students’ questionnaires.
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Data Processing and Analysis

To address the research questions and hypotheses that were
formulated to guide the study, the sort of statistics that were employed with
the analysis of the data were descriptive and inferential. Data were managed
with the assistance of Statistical Package for Service Solutions (version 22)
software. Descriptive (mean and standard deviation) and inferential
(Factorial Analysis of Variance) statistical were used for analysis. The
Jjustifications for the use of the Factorial Analysis of Variance in this study
were that factorial Anova uses more than one categorical independent
variable and also test the effects of these independent variables on the
dependent variable.

In relation to this study. senior high school teachers and students’
demographic characteristics on climate change knowledge were assessed.
Thus, the factorial Anova tested the effects of more than one senior high
school teachers and students’ demographic characteristics (gender. age,
subject taught, year level taught, educational background, subject affiliation,
religion, parents’ educational levels, sources of information on climate
change, participation in climate change workshops, membership of
environmeni-related student clubs and regional manifestation of climate
change impacts) on their climate change knowledge. The data for students
and teachers were analysed separately. The data were analysed under the

research questions and the null hypotheses. Table 4 shows the summary of

data processing analysis.
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Table 4- Sunmary of Data Processing Analysis

Research Questions/Hypotheses Analytical Tool
1. What knowledge Tevel do senior high school Mean
teachers have on climate change?
standard
deviation
2. What knowledge level do senior high school Mean
students have on climate change?
standard
deviation
1. Hop: There is no statistically significant difference Factorial
; Slaulod ANOVA
in the knowledge of senior high school teachers
towards climate change (based on gender. age,
subject taught, year level taught and educational
background).
2. Hy: There is no statistically significant Factorial
ANOVA

difference in the knowledge of senior high
school students towards climate change (based
on gender, age, subject affiliation, religion,
parents’ educational levels, sources of
information on climate change, participation in
climate change workshops, membership of
environment-related student clubs and regional
manifestation of climate change impacts).

Chapter Summary

This chapter outlined the procedures employed to conduct the study.
The descriptive cross-sectional survey research design was employed. All the
11 public senior high schools participated in the study. The sample size for the
students who answered the questionnaires was 371, while the teachers were
289. Both teachers’ and students’ questionnaires on knowledge on climate
change were used to gather the relevant data for the study. The simple random

sampling procedure was used to select students and teachers to serve as
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respondents. The data gathered from the students and teachers were analysed
using statistical tools such as means. standard deviations and factorial analysis

of variance.
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CHAPTER FOUR
RESULTS AND DISCUSSION
Overview

The purpose of this study was to assess senior high school teachers’
and students’ demographic characteristics on climate change knowledge in
the Cape Coast Metropolis. This section of the study presents the results of
the analyses of the data gathered in the study area. It also discusses and
makes inferences from the results of the study. Results are presented in
tables. The results and the discussion were done concerning the research
questions and hypotheses posed for the study.

Research Question 1: What level of knowledge do senior high school
teachers have on climate change?

The first research question for the study attempted to investigate the
level of knowledge that senior high school teachers have on climate change.
Senior high school teachers should be in the best position to determine the
level of knowledge they have on climate change because of the roles that
they played during the implementation process. The data was analysed using
mean and standard deviation presented in Table 5.

Table 5- Level of Knowledge of Senior High School Teachers on Climate
Change

ltem Mean Std. Deviation
Mitigation of climate change 3.19 L
Adaptation of climate change 3.18. 67
Impact of climate change 3.14 i
Causes of climate change 3.03 b
Mean of means/Standard deviation  3.14 71

Source: Field data (2021)
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Scale: (1.0 - 1.5)= Lower (2.6 - 3.0)= High
(1.6 - 2.0) = Moderately Low (3.1 -3.5)= Moderately High
(2.1 -2.5)=Low (3.6 - 4.0) = Higher

On a whole, it could be noted in Table 5 that the level of knowledge of
senior high school teachers on climate change was 3.14 with a standard
deviation of 0.71. The mean of means indicates that the level of knowledge of
senior high school teachers on climate change was moderately high. This
result does not resonate with the results of Suyatna and Rosidin (2017) that
teachers” knowledge about climate change is very low. It is important to
emphasise that this level of knowledge among teachers on climate change
may be due to subjects like social studies, geography, physics, biology,
chemistry, and integrated science that expose them to the causes, impacts,
mitigation, and adaptation of climate change. A look at the individual items
revealed the following picture.

From Table 5, the teachers had a moderately high knowledge on
climate change mitigation (M = 3.19; SD = 0.72). The value of the standard
deviation shows that teachers have similar responses on climate change
mitigation. This also shows that the teachers will confidently impart
knowledge on how to lessen the causes of climate change to their learners.
This was followed by “climate change adaptation’ (M = 3.18; SD = 0.67).
This indicates that the respondents had moderately high knowledge on climate
change adaptation. It can be concluded that the teachers had moderately high
knowledge on the adaptation of climate change. The indication is that the

teachers will be bold enough to impart climate change knowledge to their
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students for them to adjust to the effects of climate change in their

communities.

Ho: There is no statistically significant difference in the knowledge of

senior high school teachers on climate change based on demographic

characteristics

A factorial ANOVA was conducted to find out the difference in

teachers’ knowledge of climate change based on demographic
characteristics (gender, age, subject taught, level taught, educational
background). The items of climate change were transformed into a
composite variable. Before the results of the table were presented, the
assumption of equality of variance and normality were tested. The
assumption was tested in order to help select the right analytical tool.

The results of the Mean (3.13). 5% Trimmed Mean (3.18) and the
Median (3.25) are approximately the same, indicating that the data is
approximately normal. Again, the value of Skewness (-1.29) and Kurtosis
(2.34) are within the range of +2 and -2 indicating that the data is
approximately normal.

The Tests of Between-Subjects Effects for Climate Change

Knowledge was conducted. Table 6 shows the results of the analysis.
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Table 6- Tests of Between- Subjects Effects for Climate Change Knowledge

Source Type 111 Df Mean F Sig. Partial Eta
Sum of Square Squared
Squares
Corrected Model 38.555° 98 393 1.120 .286 521
Intercept 339.535 1 339.535 966.638  .000 905
Gender 254 1 254 724 397 .007
Age 1.109 2 555 1.579 211 .030
Highest Educational Qualification .199 2 .099 283 754 .006
Subject taught in your school 1.335 5 267 760 581 036
Level taught in your school 574 2 287 818 444 .016
Income level 191 2 .096 272 762 .005
Gender * Age 158 1 153 435 Sl .004
Gend_gr 1_—11ghest Educational 332 I 332 044 334 009
Qualification
" . i s
Gender * Subject taught in your 1.036 e 207 500 708 028
school
Gender * level taught in your school 262 2 31 373 .690 .007
Gender * Income level 004 1 .004 013 911 .000
Qualification
Age * Subject taught in your school 2.200 6 367 1.044 402 .058
Age * level taught in your school 2.479 3 .826 2.352 077 .065
‘() 5 e i *
Hlb}?est Educgt.lonal Qualification 1 833 s 367 1 00 306 049
Subject taught in your school
s ¢ .
Highest Edu;atlonal Qualification 085 5 043 122 836 002
level taught in your school
5 . ; ; ) o
Highest Educational Qualification 414 I 414 1.179 280 o012
Income level
Subject taught in your school * level
6.264 10 626 1.783 073 .150
taught in your school
: S ®
Subject taught in your school 001 . 001 003 953 000
Income level
aht i *
Level taught in your school 270 5 35 1239 204 094
Income level
Gender * Age * Income level
Gender * Highest Educational
Qualification * Subject taught 169 2 085 241 786 .005
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Table 6 Cont
Gender * Highest Educational 010 I 010 028 868 .000
Qualification * level taught in
your school
Gender * Subject taught in 846 6 141 401

your school * level taught in
your school Gender * Subject
taught in your school * Income
level

Age * Subject taught in your 3472 3 1.157 3.205  .024
school * level taught in your
school

Highest Educational
Qualification *

2.521 6 420 1.196 3135
Subject taught in your school *
Error 35.477 101 351
Total 2032.859 200
Corrected Total 74.031 199
Significant at p< 0.05 Source: Field data (2021)

The results of the General Linear Model (GLM) corrected model
showed that there is no statistically significant effect of the demographics on
teachers” knowledge towards climate change, F (98) = 1.120, p = .286, partial
n2 = .521. The results indicated that there was no statistically significant
effect for gender F (1) = .724, p = .397, partial n2 = .007, highest educational
qualification F (2) = .283, p= .754, partial n2 = .006 and income level F (2) =
272, p = .762, partial n2 = .005. However, statistical significant interactions
were found with age, subject taught and level taught in your school at F (3) =
3.295. p = .024, partial n2 = .89.

The results mean that teachers’ demographic characteristics (gender,
highest educational qualification, and income level) combined, had no
statistically significant effect on their knowledge towards climate change.

The implication is that whether a teacher is a male or female does not have
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any impact on their knowledge of climate change. Whether é teacher
possesses a bachelor's degree or post-graduate degree does not have any
effect on their knowledge of climate change. Again, whether they have low,
middle, or high income does not affect their knowledge of climate change.
Looking at the three levels interaction effects, the age of the teacher, the
level they teach and the subject they teach combined, significantly influence
their knowledge on climate change. This implies that teachers’ age alone,
the level they teach alone and the subject they teach alone will not influence
their knowledge on climate change. However, when the three variables are
combined. they will control their knowledge on climate change. These
findings are not in line with the findings of most studies (Anne, 2016;
Suyatna & Rosidin, 2017; Akrofi, Antwi & Gumbo, 2019; Yang. Wei & Su,
2020) who reported that gender of teachers, teachers’ educational
background, and teachers® income level influence their knowledge on
climate change. It appears that the teacher’s age and subject taught control
knowledge on climate change, nevertheless, they are statistically not
significant.

Research Question 2: What level of knowledge do senior high school
students have on climate change?

The second research question for the study aimed to investigate the
level of knowledge that senior high school students have on climate change.
Final vear senior high school students should be in the best position to
determine the level of knowledge they have on climate change because of

the roles that they played during the implementation process. The data was
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analysed using means and standard deviation, and the results are presented

in Table 7.
Table 7- Level of Knowledge of Senior High School Students on Climate
Change
Item Mean Std.
Deviation
Adaptation of climate change 2.76 57
Impacts of climate change .15 59
Mitigation of climate change 2.70 .54
Causes of climate change 2.68 52
Mean of means/Standard deviation 2.72 42
Source: Field data (2021)
Scale: (1.0 - 1.5)= Lower (2.6 - 3.0)= High
(1.6 - 2.0) = Moderately Low (3.1 -3.5)= Moderately High
(2.1 -2.5)=Low (3.6 -4.0)= Higher

Generally, it can be noted from Table 7 that the level of knowledge among
senior high school students on climate change was high. This was evident by
the mean of means score of 2.72 and standard deviation of 0.42. This result
does not corroborate with the study of prior researchers (for example, Awusi
& Asare, 2016; Falaye & Okwilagwe. 2016; Njoku, 2016; Suyatna & Rosidin,
2017). These studies showed that students” knowledge about climate change is
very low. It is important to state that this response from the participants on
climate change knowledge may be due to subjects like social studies,
geography, physics, biology, chemistry, and integrated science that expose
them to the causes, impacts, mitigation, and adaptation of climate change.

This result is characterised within the sub-items of the climate change. For
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example, from Table 7, most of the students had a high knowledge on climate
change adaptation (M = 2.76; SD = 0.57). This was followed by ‘Impacts of
climate change’ (M = 2.75; SD = 0.59). This indicates that the respondents
had a high knowledge on both impacts and adaptation of climate change. This
finding shows that the senior high school students will be able to adjust to the
impacts of climate change in the society.
Ho: There is no statistically significant difference in the knowledge of
senior high school students towards climate change based on
demographic characteristies

A factorial ANOVA was conducted to find out the difference in the
knowledge of climate change among students based on their demographic
characteristics (gender, age, the programme of study, religion, parents’
educational levels, sources of information on climate change. participation in
climate change workshops, membership of environment-related student clubs
and the regional manifestation of climate change impacts). The items of
climate change were transformed into a composite variable. Before the results
of the table were presented, the assumption of equality of variance and
normality were tested. The assumption was tested in order to help select the

right analytical tool.
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The results of the Mean (2.72), 5% Trimmed Mean (2.72) and the
Median (2.69) are approximately the same, indicating that the data is
approximately normal. Again, the value of Skewness (0.26) and Kurtosis
(0.19) are within the range of +2 and -2 indicating that the data is
approximately normal.

The Tests of Between-Subjects Effects for Climate Change
Knowledge was conducted. Table 8 shows the results of the analysis.

Table 8- Tests of Between-Subjects Effects for Climate Change Knowledge

Source Df ¥ Sig. Partial
Eta’

Corrected Model 22 2.226 002 161
Intercept 1 364.348 .000 587
Gender 1 1.630 203 006
Age 2 4.294 015 032
Programme of study 3 4.675 .000 .084
Religion 3 1.268 286 015
Mother’s educational level 3 358 783 .004
Father’s educational level 3 726 237 .008
Participation in climate

change Workinge ] 051 822 .000
Membership of climate 1 328 567 .001
change club

Climate change impactation 1 1.436 232 .006
in your region of residence

Household students belong 2 .650 523 .005
Error 42.652 256

Total 2121.551 279

Corrected Total 50.813 278

*Significant at p< 0.05 ** Significant interaction effect at p< 0.03
Source: Field data (2021)
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The results of the General Linear Model (GLM) corrected model
showed a statistically significant effect of the demographics on students’
knowledge towards climate change, F (22) = 2.226, p = .002, partial n2 =
161. Statistical significant effects were found with age, F (256, 2) = 4.294,
p = .015, partial n2 = .032, and programme of study, F (256, 5) = 46.75, p =
.000, partial n2 = .084. The results indicated that there was no statistically
significant effect of gender on F (256. 1) = 1.630, p = .203, partial n2 = .006,
religion F (256. 3) = 1.268. p=.286. partial n2 = .015, mother’s educational
level FF (256. 3) = .358. p = .783. partial n2 = .004, father’s educational level,
F (256. 3) = .726. p = .537. partial n2 = .008, participation in climate change
workshop, F (256, 1) = .051, p = .822, partial 2 = .000, membership of
climate change club, F (256, 1) = .328, p = .567, partial n2 = .001, climate
change impact manifestation in region of residence F (256, 1) = 1.436. p
=232, partial n2 =.006 and household students belong, F (256, 2) =.650 ,
p=.523, partial n2 =.005 on knowledge towards climate change.

These results are not congruent with the findings of most studies
(Akrofi, Antwi & Gumbo. 2019; Awusi & Asare, 2016; Falaye &
Okwilagwe, 2016; McCright, 2010; Suyatna & Rosidin, 2017) who claim
that gender of students, the sources of information on climate change,
student’s religion. age, parents’ educational levels, participation in climate
change workshops by students, the regional manifestation of climate change
impacts and their membership of environment-related student clubs
influence their knowledge on climate change.

The significant effect of age and programme of study was conducted

using Post hoc Scheffe analysis. The results are presented in Table 9 and 10.
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The significant effect of age and programme of study was conducted

using Post hoc Scheffe analysis. The results are presented in Table 9 and 10.

Table 9- Post Hoc Analysis for Programme of Study on Climate Change

Knowledge
(I) Programme  (J) Programme  Mean Std. Sig. 95% Confidence
of Study of Study Difference Error Interval
(I-9) Lower Upper
Bound Bound
Business general ~ -.0749 .09053 984 -.3785 2287
science -2743’ - .06821 .008 -.5031 -.0456
visual arts 1622 07669 485 -4194 0950
home economics  .0456 10513 999  -.3069 .3982
General Arts
sl e -3412° 09789 036 -6695  -0129
science
general arts .0749 .09053 984  -.2287 3785
general science -.1994 10170 573 -.5405 1416
visual arts -.0873 10756 985  -.4480 2734
home economics 1205 .12939 972 -3134 5545
Business
o -2663 12358 463 -6807  .1481
science
general arts 2743" 06821 .008  .0456 5031
Business visual 1994 10170 573 -.1416 .5405
arts 1121 08960 905 -.1884 4126
home economics 3200 11489 A75  -.0654 .7053
General Science
agricultural o n _ .
o< .0669 .10831 996 -.4301 2963
general arts 1622 .07669 485  -.0950 4194
Business general ~ .0873 .10756 985 -2734 4480
science home -1121 .08960 905 -4126 .1884
economics 2079 12012 701 -.1950 6107
Visual Arts
agricultural ) - :
e 1790 11384 780 -.5607 2028
general arts -.0456 10513 999  -3982 3069
Business general -.1205 12939 972 -.5545 3134
science visual arts  -.3200 .11489 175 -7053 .0654
Home -.2079 12012 01 -.6107 1950
Economics
agricultural R -
a0 i 3868 13465 147 -8384 0647
general arts 3412 .09789 036  .0129 .6695
Business general ~ .2663 12358 463 -.1481 .6807
Agricultural science visual arts  .0669 .10831 996  -.2963 4301
Science .1790 11384 780 -.2028 5607
home economics
3868 13465 147 -.0647 8384
*Significant at p< 0.05 Source: Field data (2021)
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Table 10 —Descriptive Data for Programme of Study on Knowledge towards
Climate Change

Programme of Study N Mean Std.
Deviation

General Arts 133 2.63 40
Business 24 2.70 A7
General Science 49 2.90 35
Visual Arts 36 2.7 49
Home Economics 17 2.58 46
Agricultural Science 20 297 39
Mean of means/Std. deviation 279 2.92 43
*Mean difference at p< 0.05 Source: Field data (2021)

From Table 9 and 10, the post hoc test revealed that there is
difference between General Arts students and General Science students in
terms of their knowledge on climate change. However, there is no
statistically significant difference in the climate change knowledge of
students in Business, Visual Arts, Home Economics and Agricultural
Science students. This finding resonates with the finding of Falaye and
Okwilagwe (2016) whose study shows that the programme of study
influences climate change knowledge. Thus, differences exist in students’
knowledge of climate change based on their programme of study. The
results also indicate that the impact of the programme of study on students’
knowledge on climate change depends on whether they read General

Science, Agricultural Science, and General Arts. Though, Falaye and

136

Digitized by Sam Jonah Library



© University of Cape Coast https://ir.ucc.edu.gh/xmlui

Okwilagwe’s (2016) study, did not look at the interaction effect of this
characteristic on each other influencing students’ knowledge. This result
may be due to this reason. General Science students, Agricultural Science
students, and General Arts students (geography majors) are exposed to
subjects that lend themselves to climate change knowledge. It is therefore
expected that students from these groups would not have the same
knowledge on climate change.

From Table 10, students reading General Arts were compared to
students reading Business, General Science. Home Economics, Agricultural
Science, and Visual Arts in terms of their knowledge on climate change. It
was found out that General Science students (M = 2.9, SD = .35, p =.008),
had the highest knowledge in climate change more than agricultural science
students (M = 2.9, SD = .39, p = .036). When business students were
compared to the other programmes of study, it was revealed that General
Arts students (M = 2.6, SD = .39, p = .008) had higher knowledge in climate
change than their counterparts reading Business.

The post hoc test for age revealed that there is no significant
difference between the age groups. The result is presented in Table 11.

Table 11- Post Hoc Analysis for Age on Climate Change Knowledge

(Nage (J)Age Mean Std. Sig. 95%
Difference Error Confidence
(1-J) Interval

Lower Upper
Bound Bound

131016 17 to 20 years -.2479 13200 .173  -.5730 0771
years
17 to 20 above 20 years -2823 16715 242  -.6939 . 1293
years
above 13 to 16 years 2479 13200 .173  -.0771 5730
137
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Tablel1 Cont

20 years
above 20 years -.0344  .10879 951  -3023. 2335
13 to 16 years 2823 16715 242  -.1293 .6939
17 to 20 years 0344 10879 951 -2335 .3023

Source: Field data (2021)

Chapter Summary

Considering the knowledge level senior high school teachers have on
climate change. it was revealed that teachers” knowledge on climate change
1s moderately high. This result does not substantiate with previous studies
which claim that teachers’ knowledge level on climate change is very low.
The study again identified that knowledge level senior high school students
have on climate change is high. This result is not in line with previous
studies which showed that students’ knowledge level on climate change is
very low.

The study also indicated that there is no statistically significant
difference of the demographics on teachers’ knowledge towards climate
change. These demographics are gender, subject taught, year level taught,
educational qualification and income level. Statistically significant
interactions were found with age, subject taught and level taught. Thus,
when age, level taught and subject taught combined, these variables
significantly influence teachers” knowledge on climate change.

The results showed that there was statistically significant difference in
the knowledge of senior high school students towards climate change based
on age and programme of study. On the other hand, there was no statistically
significant difference in the knowledge of senior high school students

towards climale change based on gender, religion, parents’ educational
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levels, sources of information on climate change, participation in climate
change workshops, membership of environment-related student clubs and
regional manifestation of climate change impacts.

Lastly, there is difference between General Arts students and General
Science students in terms of their knowledge on climate change. However,
there is no statistically significant difference in climate change knowledge
of students in Business, Visual Arts, Home Economics and Agricultural

Science students.
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CHAPTER FIVE
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
Overview
This chapter presents the summary of the study. conclusions and
recommendations. The summary of the study composes of summary of the
research process and key findings. Based on the key findings, implications
are drawn and appropriate recommendations are provided. Also, suggestions
of further studies were provided.
Summary of Research Process
The purpose of this study was to assess senior high school teachers’
and students® demographic characteristics on their climate change
knowledge in the Cape Coast Metropolis. The following research questions
and hypotheses that were formulated guide the study.

1. What knowledge level do senior high school teachers have on climate
change?

2. What knowledge level do senior high school students have on climate
change?

1. Ho: There is no statistically significant dilference in the knowledge of
senior high school teachers on climate change based on demographic
characteristics (gender. age, subject taught, level taught, and educational
background).

2. Ho: There is no statistically significant difference in the knowledge of
enior high school students towards climate change based on demographic

S

characteristics (gender, age, subject affiliation, religion, parents’

ducational levels, sources of information on climate change, membership
e u wla &
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of climate change workshops, affiliation of environment- related student
association and the regional manifestation of climate change impacts).

To find answers to the research questions and the hypotheses that were
formulated to guide the study. the descriptive survey research design was
employed. All the 11 public senior high schools in the Cape Coast Metropolis
participated in the study. The sample size for the students was 371 and for the
teachers was 289. Questionnaires were used to gather the data for the study.
The simple random sampling procedure was used to select students and
teachers to serve as respondents. The questionnaires were subjected to
reliability and validity test. The data gathered from the students and teachers
were analysed using means, standard deviations, and factorial ANOVA. The
following were the main findings of the study.

Key Findings

Generally. the study revealed that both senior high school teachers and
students have high knowledge on climate change. It also indicated that some
senior high school students’ demographic characteristics control their
knowledge on climate change whereas others do not. In addition, the study
showed that senior high school teachers® demographic characteristics do not
control their knowledge on climate change. The individual findings, reflecting
the various research questions and hypotheses, which contributed to this
overall asscssment of high knowledge on climate change, some demographic
characteristics controlling and others not controlling knowledge on climate
change are further provided in some depth.

1. Senior high school teachers of the study area have moderately high

knowledge on mitigation of climate change. the adaptation of
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climate change, the impact of climate change, and the causes of

climate change.

N

Senior high school students of the study area have high knowledge
on mitigation of climate change, the adaptation of climate change,
the impact of climate change, and the causes of climate change.

3. There was no statistically significant difference in the knowledge of
climate change of teachers based on their demographic
characteristics.

4. There was statistically significant difference in the knowledge of
climate change of students based on their demographic
characteristics. Age and programme of study statistically influence
their knowledge on climate change.

Conclusions

With the high teacher knowledge on climate change issues, teachers will
be able to deliver climate change issues confidently during instructional time.
With high student knowledge on climate change issues, students will also
have the power to lessen the causes of climate change and will be able to
adjust to the impacts of climate change in their communities.

Secondly, the implication of this finding is that whether you are a male

or female teacher does not determine one’s knowledge on climate change. A
teacher’s knowledge on climate change will not depend on whether he or she
is young or old. Again, a teacher’s knowledge on climate change will not
depend on whether he or she is teaching science or humanities subjects.
Teacher’s knowledge on climate change will not depend on whether he or she

is teaching S.H.S. I, 2 or 3 and whether he or she is having undergraduate

142

Digitized by Sam Jonah Library



© University of Cape Coast https://ir.ucc.edu.gh/xmlui

degree or postgraduate degree. Their knowledge on climate change is the
same irrespective of their gender, age, subject taught, level taught and
educational level.

Furthermore, a student’s knowledge on climate change depends on his
or her age and the programme he or she is pursuing in the school. That is to
say that a matured student is able to conceptualise climate change issues
more than a younger student. Moreover, General Science students are able
to acquire knowledge on climate change issues more than their counterparts
in other programmes of study.

Recommendations
Recommendations are made to respond to the various actions to be
taken by key stakeholders in education. Based on the findings of the study
and the conclusions drawn from the study. the following are some
recommendations for professional practice.

1. The teachers should not relent in their knowledge on climate change.
They should continue to sustain their knowledge on climate change.

2. The teachers should not be complacent with their impartation of
climate change knowledge to their students. They should continue to
impart climate change knowledge to their students.

3. Unit heads of the various senior high schools should assign
experienced teachers 1o impart climate change knowledge to the
Business, Visual Arts, and Home Economics students. This is
because climate change knowledge depends on the programmes that

students are reading in their schools.
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4. Teachers must consider students’ ages when delivering climate

change issues during instructional period. They should slow down

with young students during delivery of climate change lessons.

Policy Formulation

The use of the climate change knowledge questionnaire to assess senior

high school teachers and students’ demographic characteristics on climate

change knowledge is an invaluable tool to provide useful information for

informed policy modilication. Based on the findings of the study and the

conclusions drawn from the study, these are some recommendations for policy

formulation.

o

During policy formulation on climate change education, the
government of Ghana should not place much emphasis on teacher
demographic characteristics since they do not control teachers’
knowledge on climate change. In the organisation of workshop for
teachers by the Ghana Education Service in order to abreast the
teachers on climate change education policies, teachers should not be
categorised or segregated according to their demographic
characteristics. This is because their knowledge on climate change will
not depend on their demographic characteristics.

The government of Ghana through the National Council for
Curriculum and Assessment (NACCA) should innovate the senior
high school Social Studies curriculum. This can be done by
introducing more topics on climate change into the existing senior

high school Social Studies curriculum. Eventually, Business, Visual
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Arts and Home Economics senior high school students will benefit a

lot from it.
Contribution to Knowledge

Previous works conducted on climate change knowledge focused on
pre-tertiary and tertiary students’ perception but this current study
concentrated on the assessment of senior high school students’ demographic
characteristics on their climate change knowledge. In addition, available
literature was clear on teachers’ perceptions on climale change knowledge
however, the present study has contributed to knowledge by coming out with
the assessment of senior high school teachers’ demographic characteristics on
their climate change knowledge. Geographically, these earlier studies were
conducted in the United States of America, Kenya and Nigeria, whereas this
existing study has been conducted in the Cape Coast Metropolis in Ghana
with different findings. With this. this contemporary study has contributed to
knowledge by filling both literature and geographical gaps.

Furthermore. the purpose of this contemporary research was to assess
senior high school teachers’ and students’ demographic characteristics on
their climate change knowledge in the Cape Coast Metropolis. So far, most
studies on climate change knowledge did not have conceptual framework. In
this study, the rescarcher has designed one which is known as “The Role of
Demographic Characteristics on Climate Change Knowledge™ (see Figure 1).
Also. former works did not back their studies with social reconstructionism
theory and constructivist theory of learning, that notwithstanding, this present
study has been able to contribute to knowledge by relating these theories to

climate change knowledge.
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Moreover, this current study has filled methodological gaps in terms of
the research design. the sampling technique, the data collection instrument and
the analytical tool. With the research design, most earlier studies employed
explanatory sequential mixed methods and case study while this present study
employed descriptive cross-sectional survey. Again, previous studies analysed
their data with cross tab analysis, chi-square, Cramer’s V, proportional
analysis, percentages. Tukey multiple comparison. relative importance index,
two-way ANOVA and independent sample t-test. On the other hand. this
present study used mean, standard deviation and factorial analysis of variance
to analvse its data from the field. So, with this, it has contributed to
knowledge. Older studies have used semi-structured interviews as their dala
collection tool and snowball sampling technique as their sampling procedure,
this current study has contributed to knowledge with the use of the
questionnaire and simple random as data collection instrument and sampling
procedure respectively. Deductively, the forgoing discussion shows that this
current study “The Assessment of Senior High School Teachers and Students’
Demographic Characteristics on their Climate Change Knowledge in the Cape
Coast Metropolis™ has contributed to knowledge by filling literature gap,
geographical gap and methodological gap.

Suggestions for Further Rescarch

For the benefit of future researchers, there have been some suggestions for
further study. For ease of generalising the findings of this study. it is highly
suggested that:

1. Similar studies be conducted in the entire country to enhance more

concrete information on the assessment of demographic characteristics
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on senior high school teachers’ and studenls’ knowledge on climate
change.

Paper and pencil tests should be used to replicate the assessment of
demographic characteristics on senior high school teachers’ and
students’ knowledge on climate change.

A similar study should be conducted by using multivariate analysis of
variances (MANOVA) to analyse senior high school teachers’ and
students’ demographic characteristics on the causes, impact,

mitigation. and adaptation of climate change.
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APPENDICES
APPENDIX A
QUESTIONNAIRE FOR TEACHERS
UNIVERSITY OF CAPE COAST
DEPARTMENT OF BUSINESS AND SOCIAL SCIENCES
EDUCATION
Dear respondent,

The aim of this questionnaire is to solicit information with regard to
demographic characteristics of senior high school teachers’ influence on
knowledge on climate change. I would be very grateful if you could provide
answers 1o the questionnaire items. Any information you provide would be
treated with utmost confidentiality and besides, your anonymity is
guaranteed.

SECTION A
DEMOGRAPHIC DATA

Please write or tick [\’] the appropriate response(s)

1. Gender: Male [ ] Female [ ]
2. Age

[ ]25-35years [ ] 36-46years [ |47-57years Above 57 years

Highest educational qualification (please tick any one)

Lo

[ ] Teacher’s Diploma

[ ] Higher National Diploma

[ ] Bachelor’s Degree

[ ] Postgraduate Certificate/Degree
Other (please specify)

........................................................
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4. Subject taught in your school:

[ ] Social Studies [

] Integrated Science [

https://ir.ucc.edu.gh/xmlui

] Geography [ ]

Agricultural science [ ] Biology Other (please specify)...........

5. Indicate level taught in your school:

[ ]SHS 1
[ ]SHS2

[ ]SHS3

6. What is your income level?

[ ]low (below Gh€Z 2,000)

[ ] middle (Gh€2,000- 3.000)

[ ] high (above Gh€Z 3,000)

SECOND PART

(B) TEACHERS’ KNOWLEDGE ON CLIMATE CHANGE

In each of the following statements, indicate your knowledge of climate

change causes by ticking (V)

Climate change is caused by:

Strongly

Disagree

Disagree | Agree | Strongly

Agree

7. Excess Carbon dioxide

(COy) in the atmosphere

8. Chlorofluorocarbons

(CFCs)

9. Depletion of the ozone

layer

10. The burning of fossil fuel

11. Variation in the sun’s
energy

12. Ocean circulation

(current)
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13.

Cutting-down of trees and
bush burning

14.

Building of cities

15. Irrigation of the desert

16.

Volcanic eruption

In each of the following statements, indicate your knowledge of climate
change effects by ticking (V)

Impacts of climate change are:

Strongly

Disagree

Disagree | Agree

Strongly

Agree

. more intense and longer

droughts have been
observed over wider
areas mostly in the dry
tropics and subtropics

18.

precipitation is not likely
to increase as is expected
in many high-latitude
regions

19,

increases in the alrcady
high temperatures which
lead to large evaporation
losses in many
developing countries

. large effects are related to

enhanced glacial melt
affecting river flows

21.

inundation (flooding) of
cities and infrastructure

due to sea level rise and

higher disease burden

. change on world market

prices of agricultural and
fisheries products

In each of the following statements, indicate your knowledge of climate
change mitigation by ticking (V)

Climate change is mitigated by:

Strongly

Disagree | Agree

Strongly
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Disagree Agree

N
)

. the high demand for wind
energy and sunlight

24. increasing the capacity of
carbon sinks such as land
and forest

25. retrofitting buildings to

make them more energy

efficient

26. adopting renewable
energy sources like solar,
wind and small hydro

27. helping cities develop
more sustainable transport
such as bus rapid transit,
electric vehicles

28. the use of biofuels from
crop wastes

29. abolishing fossil fuel
subsidies

30. a phase-out of coal
emissions

31. stop digging for more
fossil fuels

In each of the following statements, indicate your knowledge of climate change
adaptation by ticking (V)

Ability to adapt to climate Strongly | Disagree | Agree | Strongly

change is by: Disagree
Agrec

32. building river and sea
defence walls

33. home level disaster
preparedness
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. changes in farming
practices/promotion of
appropriate cultivation
methods

35

changes in building
regulations

. restoring and maintaining
wetlands, mangrove
swamps, and salt marshes

. strengthening of measures
to prevent outbreaks of
infectious diseases

. construction of green
roofs, porous pavement
and parks, and community
gardens

. the introduction of heat
resistant crop varieties

40.

systematic water supply
development to cope with
recent frequent droughts.
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APPENDIX B
QUESTIONNAIRE FOR STUDENTS
UNIVERSITY OF CAPE COAST
DEPARTMENT OF BUSINESS AND SOCIAL SCIENCES
EDUCATION
Dear respondent,

The aim of this questionnaire is to solicit information with regard to
demographic characteristics of senior high school students’ influence on
knowledge on climate change. [ would be very grateful if you could provide
answers to the questionnaire items. Any information you provide would be
treated with utmost confidentiality and besides, your anonymity is guaranteed.

SECTION A
DEMOGRAPHIC DATA
1. Gender: Male[ ] Female[ |
2. Age
[ ]131to16years
[ 1171020 years
[ ] Above 20 years
3. Programme of Study (Please tick anyone)
[ ]General Arts
[ ]Business
[ ] General Science
[ ] Visual Arts
[ ] Home Economics

[ ] Agricultural Science
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4. Which religion do you belong?

[ ] Christianity

[ ]Islamic

[ ] African Traditional

[ ]Other (please specify)......civernses
5. Is your mother educated?

[ ]yes

[ ]no

ok

What is your mother’s educational level?
[ ]diploma

[ ]degree

[ ] masters

AT PIsaceiBDECiI). .. coue s «oopn = oo ok

7. Is your father educated?

[ 1yes

[ Ino

8. What is your father’s educational level?
[ ]diploma
[ ]degree
[ ] masters
Oihers (please SPEEHY Jcrsnsermvsmsrovessys

9. Have you participated in climate change workshops before?

[ ] yes

[ ] no

10. I¥ yes, indicate the name of the Workslop. .. ... cousossrmvsmpmosssayins
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I'1. Are you a member of climate change club(s) in your school?
[ ] yes
[ ] no
12.1f yes indicate the name of the climate change club(s) in your
8ehBnl. .. . <or st cwmmenas
13. Are you experiencing climate change impacts in your region of
residence?
[ ] yes
[ ] no
14. If yes, indicate the name of your region of residence where you are
ExtiEtiencing climate ChaREEARIPACES. . .vusx + saniBURRIRRREY « + »+5 o5 v sosssn
15. Which household do you belong?

[ ]low income household (below Gh 2.000)

[ ] middle income household (Gh€2.000- 3,000)

[ ] high income household (above Gh€ 3,000)

SECTION B

STUDENTS’ KNOWLEDGE ON CLIMATE CHANGE

In each of the following statements, indicate your knowledge of climate

change causes by ticking (\f)

Climate change is caused by: Strongly | Disagree | Agree | Strongly

Disagree Agree

16. Excess Carbon  dioxidg

(CO2) in the atmosphere

17. Chlorofluorocarbons
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(CFCs)

18. Depletion of the ozone

layer

19. The burning of fossil fuel

20. Variation in the sun’s

energy

21. Ocean circulation

(current)

22. Cutting-down of trees and

bush burning

3. Building of cities

24. Irrigation of the desert

. Volcanic eruption

26. Meat consumption

. Waste generation

In each of the following statements, indicate your knowledge of climate

change impacts by ticking ()

Impacts of climate change are:

Strongly

Disagree

Disagree | Agree | Strongly

Agree

28. more intense and longer
droughts have been observed
over wider areas mostly in the
dry tropics and subtropics

29. precipitation is not likely to
increase as is expected in many
high-latitude regions

30. increases in the already high
temperatures which lead to large
evaporation losses in many
developing countries

31. large effects are related to
enhanced glacial melt affecting
river {lows
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32. inundation (flooding) of
cities and infrastructure due to
sea level rise and higher disease
burden

33. change on world market
prices of agricultural and
fisheries products

34. conflicts on water, gender
inequalities and job insecurity.

change mitigation by ticking (V)

In each of the following statements, indicate your knowledge of climate

Climate change is mitigated by:

Strongly | Disagree | Agree

Strongly

Disagree Agree

35. the high demand for wind
energy and sunlight

36. increasing the capacity of
carbon sinks such as land

and forest

37. retrofitting buildings to
make them more energy

efficient

38. adopting renewable
energy sources like solar,
wind and small hydro

39. helping cities develop
more sustainable transport
such as bus rapid transit,
electric vehicles

40. the use of biofuels from
crop wastes

41. abolishing fossil fuel
subsidies

42. a phase-out of coal

178

Digitized by Sam Jonah Library



© University of Cape Coast

https://ir.ucc.edu.gh/xmlui

emissions

43. stop digging for more

fossil fuels

In each'of the following statements, indicate your knowledge of climate change
adaptation by ticking (V)

Ability to adapt to climate
change is by:

Disagree | Disagree

Strongly Agree

Strongly

Agree

44,

building river and sea
defence walls

45.

home level disaster
preparedness

46.

changes in farming
practices/promotion of
appropriate cultivation
methods

47.

changes in building
regulations

48.

restoring and maintaining
wetlands, mangrove
swamps, and salt marshes

49.

strengthening ol measures
to prevent outbreaks of
infectious diseases

. construction of green

roofs, green walls, porous
pavement and parks. and
community gardens

_the introduction of heat

resistant crop varieties

. systematic water supply

development to cope with
recent frequent droughts.
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APPENDIX C
KREJCIE AND MORGAN SAMPLING TABLE
TABLE 1

Table for Determining Sample Size from a Given Population

N & N 5 N 5
10 10 220 140 1230 291
15 14 22 144 1200 207
20 19 240 148 1430 302
25 24 250 152 1300 306
20 28 260 155 1400 310
35 22 270 159 1700 313
40 36 280 162 1800 317
45 a0 290 165 1900 220
50 44 300 169 200 322
55 43 320 135 2410 327
al 52 340 181 24910 331
65 56 a0 184 2400 335
70 59 280 191 2800 338
75 63 400 196 3000 341
20 66 420 201 3300 345
35 70 440 205 4000 351
af 73 450 210 4310 354
95 6 430 214 5000 357

100 en 500 217 alno 361
110 86 550 226 7000 364
120 03 600 234 2000 367
120 97 650 242 90 368
140 103 700 24R 10000 370
150 102 750 254 15000 3175
1a0 113 300 260 20000 377
170 118 250 265 30000 3719
120 123 ono 269 40000 380
190 127 250 74 50000 381
200 132 1000 278 75000 332
210 136 1100 285 1000000 334
Hote —Nis population size. Sissampe size.

Source; Krejoie & Iorgan, 1970
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APPENDIX D
SPSS TEACHERS’ OUTPUT
Levene’s Test of Equality of Error Variances?

Dependent Variable: average knowledge
F dfl df2 | Sig.

1.612 | 98 101 |.009

Tests the null hypothesis that the error variance of the dependent variable
1s equal across groups.

Tests of Between-Subjects Effects
Dependent Variable: average knowledge

Source Type Il | Df | Mean P Sig. | Partial
Square Eta
Sum of Seruzred
Squares

8.555* | 95 393 1.120 | .286 ool

Lo

Corrected Model

Intercept 339535 1 ]339.535 | 966.638 | .000 905
Gender 254 1 254 724 397 .007
Age 1.109 2 e 1.579 |.4£11 .030
Highest 199 2 .099 283 754 .006

Educational

Qualification

Subject taught in 1.335 - 267 260 . -
your school
Level taught in 574 2 287 818 444 016
your school
Income level 191 2 096 272 762 0035
Gende]' * Aﬂe ] 53 l ]53 -435 5] l 004
Gender ™ 332 |1 | 332 | 944|334 | 009
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Educational

Qualification

Gender * 1.036 5 207 .590 708 028
Subject taught in
your school
Gender * 262 2 RES 373 .690 .690
Level taught in
your school
Gender *
A L'y o04 | 013 |91 | -000

Income level

Highest
Educational .000 0 . ) ) .000
Qualification
Age *

Subject taught in 2.200 6 367 1.044 | 402 058

your school

065

w2

Age * leve] taught 2.479

. .826 2302 | OF
in your school

Age * Income

level 000 |0 . . . 000

Highest
Educational

Qualification * 1 833 367 1.044 | 396 049

[
L.
w

Subject taught in

your school

Highest

Educational 085 2 043 .1

I
(]

886 002

Qualiﬁcalion *

Jevel taught in

Digitized by Sam Jonah Library



© University of Cape Coast https://ir.ucc.edu.gh/xmlui

your school

Highest

Educational

o 414 ol 414 | 1179 | 280 | 012
Qualification *

Income level

Subject taught in
your school * level
taught in your
school

6.264 10 626 1.783 | .073 150

Subject taught in
your school *

Level taught in
your school * 870 2 43
Income level

1.239 | .294 024

h

Gender * Age *
Highest

0 .000
Educational 000 . . s

Qualification
Gender * Age *
Subject taught in .000 0 ] : ] .000

your school

Gender * Age *
level taught in .000 0 X ) i .000

your school

Gender * Age *

Income level 000 0 ' ' ' 000

Gender * Highest
Educational

88
o
o0
wh
o
o
Ll

169 786 .005

Qualification *
Subject taught in
your school

Gender * I-Iighcsi 010 1 .010 028 868 000

183
Digitized by Sam Jonah Library



© University of Cape Coast

https://ir.ucc.edu.gh/xmlui

Educational
Qualification *
level taught in
your school

Gender* Highest
Educational
Qualification *
Income level
Gender *

Subject taught in
vour school * level
taught in vour

school
Gender *

Subject taught in
your school *
Income level

Gender * level
taught in your
school * Income

level

Age *

Highest
Educational

Qualification *
Subject taught in
your school

Age * Highest
Educational
Qualification

*|evel faught in
your school

Age * Highest

.000

.846

.000

.000

.000

.000

.000

.000

141 401 877 .023

.000

.000

.000

.000

000

S
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Educational

Qualification *
Income level

Subject taught in
your school *
Level taught in
your school

Age * Subject
taught in vour
school * Income
level

Age * level taught
in your school *
Income level

Highest
Educational
Qualification *
Subject taught in
your school * level
taught in your
school

Highest
Educational

Qualification *
Subject taught in
your school *

Income level

Highest
Educational
Qualification *
level taught in
your school *
Income level

Subject taught in
your school * level
taught in your
school * Income

level
(A ———

3472 | 3 | 1157 | 3295 | 024 | 089
000 | 0 000
000 | 0 000
2591 | 6 | 420 | 1.196 | 315 | 066
000 | 0 000
000 | 0 -
000 | 0 000
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Gender * Age *
Highest
Educational
Qualification *

Subject taught in

your school
Gender * Age *
Highest
Educational

Qualification *
Income level

Gender * Age *
Subject taught in
your school * level
taught in your

school

Gender * Age *
Subject taught in
your school *

Income level

Gender * Age *
level taught in
your school *

Income level

Gender * Highest
Educational

Qualification *
Subject taught in
your school * level
taught in your
school

Gender *

Highest
Educational

.000

000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000
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Qualification *
Subject taught in
your school * level
taught in your
school

Gender*Highest
Educational
Qualification *
Subject taught in

your school *
Income level

Gender *
Highest
Educational
Qualification *
level taught in
your school *

Income level

Gender *

Subject taught in
your school *

Highest
Educational

Qualification *

Subject taught in
your school * level
taught

in your school

Age *

Highest
Educational

Qualification *

Subject taught in
your school *
Income level

.000 0 .000
. 000 0 .000
.000 0 .000
.000 0 .000
.000
.000 0
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Age * Highest
Educational
Qualification *
level taught in
your school *
Income level

Age * Subject
taught in your
school * level
taught in your
school * Income
level

Highest

Educational

Qualification *

Subject taught in
your school * level
taught in your
school * Income
level

Gender * Age *
Highest
Educational
Qualification *
Subject taught in
your school * [evel

taught
in your school
Gender * Age *

Highest
Educational
Qualification *
Subject taught in
your school *
Income level

Gender * Age *

.000

.000

.000

.000

.000

.000

.000

.000

0 . . . .000

0 : . _ 000

0 g ‘ " .000

0 ” ; . .000
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Highest
Educational
Qualification *
level taught in
your schoo] *

Income level

Gender * Age *
Subject taught in
your school * level
taught in your
school * Income

level

Gender *

Highest
Educational

Qualification *
Subject taught in
your school * level
taught in your
school * Income
level

Age * Highest
Educational
Qualification *

Subject taught in
your school * level
taught in your
school * Income
level

Gender * Age *

Highest
Educational

.000

.000

.000

.000

U ] . . .000

0 _ : - .000

0 : : ; .000

.000

-
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taught in your

school * Income

level

Error 35.477 | 101 351
Total 2032.859 | 200
Corrected Total 74.031 199

a. R Squared =.521 (Adjusted R Squared = .056)

Descriptive Statistics

N | Minimum | Maximum | Mean Std.
Deviation

Average Causes of 200 1.00 5.7 3.0330 | .71573
Climate
Average Impact of 200 1.00 4.00 TSIy 72570
Climate
Average Mitigation 200 1.00 4.00 3.1856 | .71785
of Climate
Average Adaptation | 200 1.00 4.00 S lZ56 | 3.1756
of Climate
Valid N (listwise) 200

Report average knowledge

Age Mean N Std.
Deviation
25-35years 3.1083 155 62547
36-46years 32113 38 55338
47-57years 32727 7 71518
Total 3.1336 200 61436
190
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Report average knowledge
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Subject taught in your Mean | N Std.
school

Deviation
Social Studies 28933 1 32 .89109
Integrated Science 3.1950 | 39 .64877
Geography 3.2612 | 29 42582
Agricultural Science 3.0852 | 16 75456
Biology 3.2256 | 36 52638
Other 3.2256 | 48 44347
Total 3.0461 | 200 61436
Report average knowledge
Level taught in your Mean | N Std.
school Deviation
SHS 1 3.0204 | 46 .80687
SHS 2 3.1058 | 69 53756
SHS 3 3.2175 | 85 .54470
Total 3.1336 | 200 | .61436
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APPENDIX E

SPSS STUDENTS’ QUTPUT

Statistics
Cal.xses of Impacts of | Mitigation of Adaptation

climate climate climate of climate

change change change change
Valid N 279 279 279 279
Missing 0 0 0 0
Mean 2.6822 27522 2,7037 2.7593
Std. deviation 51734 .59289 53603 57361
Range 3.00 6.86 2.67 2.83

Descriptive Statistics

N Minimum | Maximum { Mean | Std.
Deviation

Average knowledge 279 | 1.68 4.00 2.7243 | 42753
Valid N (listwise) 279
Levene’s Test of Equality of Error Variances®
Dependent Variable: average knowledge
F dfl df2 Sig.
1.415 207 71 .045

Tests the null hypothesis that the error variance of the dependent variable is
equal across groups.

a. Design: Intercept + gender + age + programme of study + which religion
you belong + what is your mother’s educational level + what is your father’s
educational level + have you participated in climate change workshop before +
Are you a member of climate change club in your school + climate change

impact in your region of residence + which household do you belong?
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Tests of Between-Subjects Effects

Dependent Variable: Aver

age knowledge

https://ir.ucc.edu.gh/xmlui

S "
ource Typelll | Df | Mean F Sig. Partial

Sum of Square Fta

Squares Squared
Corrected Model 8.161" | 22 | 371 2226 | .002 161
Intercept 60.704 1 160.704 | 364.348 | .000 587
Gender 272 I | 272 | 1.630 | .203 | .006
Age 1.431 2 | 715 | 4294 |.015 | .032
Programme of’ 3.895 5 179 4.675 | .000 .084
study
Which religion do .634 3 211 1.268 | .286 .015
you belong to
What is your 179 3 060 358 783 .004
mother’s
educational level
What is your 363 3 JA21 726 S37 .008
father’s educational
level
Have you .008 1 008 051 822 .000
participated in
climate change
workshop before
Are you a member .055 ] 055 328 567 .001
of climate change
club in your school
Climate change 232 1 239 1.436 232 .006
impact in your
region of residence
Which household 216 i 108 650 523 .005
do you belong
Brior 42.652 | 256 | .167
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Total

Corrected Total

2121.551]

https://ir.ucc.edu.gh/xmlui

50.813

Multiple Comparisons

Dependent Variable: Average knowledge

a. R Squared = .16] (Adjusted R Squared = .088)

Scheffe
M ) Mean Std. Sig 05%
Programme Programme Difference | Error Confide
of study of study " nee
d (I-3) Interval
Lower | Upper
Bound
Bound
Business -.0749 .09053 | .984 -.3785 2287
General -2743* .06821 | .008 -.5031 -.0456
Science
Visual Arts -1.622 07669 | 485 -4194 .0930
Home 0456 J0313 | 1999 -.3069 3982
Economics
Agricultural -3412 09789 | .036 | -.6695 -0129
Science
General Arts .0749 09053 984 -.2287 3785
General Arts General -1.994 10170 573 -.5405 1416
Science
Visual Arts -.0873 10756 | .985 -.4480 2734
Home .1205 12939 972 -3134 3345
Economics
Agricultural -.2063 12358 | .463 -.6807 1481
Science
Business General Arts 245%* .06821 .008 0456 5031
Business 1994 10170 | 573 -.1416 3405
Visual Arls 1121 08960 | .905 -.1884 4126
Home 3200 11489 | .175 -.0634 7053
Economics
Agricultural -.0669 10831 | .996 | -.4301 2963
Science
General General Arts 1622 07669 | 485 | -.0950 4194
Science
194
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Visual Arts

Home
Economics

Agriculural
Science

Business

General
Science

Home
Economics

Agricultural
Science

General Arts
Business

General
Science

Visual Arts

Agricultural
Science

General Arts
Business

General
Science

Visual Arts

Home
Economics

0873

~1121

2079

-.3808

3412%
.2663
.0669

1790

3868

https://ir.ucc.edu.gh/xmlui

10756 | 985 | -2734 4480
08960 | 905 | -.4126 1884
12012 | .701 -.1950 6107
11384 | 780 | -.5607 2028
(0513 | .999 | -3982 3069
12939 | 972 | -.5545 3134
11489 | .175 | -.7053 0654
12012 | .701 -.6107 1950
13465 | .147 | -8384 .0647
09789 | .036 0129 6695
12358 | 463 | -.1481 .6807
10831 | 996 | -.2963 4301
11384 | .780 -.2028 .5607
13463 147 -.0647 8384

Based on observed means.

The error term is Mean Square (Error) = .167
* The mean difference is significant at the .05 level.
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Descriptives
Average knowledge
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S.ld.. Std. 95% Confidence Mini Maxi
- Mean deviation Error level for mean
Mum mum
Lower Upper
Bound Bound
General 133 2.6271 39506 .03426 2.5593 2.6949 1.68 4.00
Arls
Business 24 2.7020 46796 .09552 2.5044 2.8996 1.68 3.33
General 49 2.9014 35194 05028 2.8003 3.0025 1.70 3.71
Science
Visual Arts 36 2.7893 49137 08189 2.6231 2.9556 1.99 3.97
Home 17 2.5815 45791 11106 2.3460 2.8169 1.71 3.37
Economics
Agricultura 20 2.9083 39239 08778 2.7847 3.1520 2.29 3.47
| Science
Total 279 2.7243 42753 02560 2.6739 27747 1.68 4.00
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