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Abstract

Human beings are inherently connected to their environment. Climate and environmental changes occur
periodically, driven by both natural and human factors. While natural factors are largely beyond human control, human
actions play a significant role in shaping these changes. This paper explored the natural and human factors that contributed
to climate and environmental changes, many of which have detrimental effects on human life. Human factors include air,
water, and land pollution, greenhouse gas emissions, deforestation, desertification, and the release of harmful gases such
as carbon dioxide and carbon monoxide. Natural factors, on the other hand, include volcanic eruptions, oceanic variations,
solar fluctuations, plate tectonics, and thermohaline circulations, among others. Interestingly, the paper highlighted a
notable gap in the inclusion of climate and environmental education within the educational systems of many countries,
including Nigeria. This is evident in the absence of climate and environmental education provisions in Nigeria's National
Policy on Education (2004 edition). Based on this finding, the paper advocated for the integration of climate and
environmental education into Nigeria's educational policy. Policy recommendations are proposed to promote
environmental awareness and educate people about the dangers of environmental degradation. With such initiatives, we
obtained a significant reduction in the negative impacts of climate and environmental changes.

Keywords: Climate Change, Awareness, Adaptation, Gender and Location

For corresponding author:

E-mail: info@esxpublishers.com

Subject: 1025-0214.

© 2025 Esxon Publishers. All rights reserved

Shettima and Mohammed (2025)


mailto:info@esxpublishers.com

International Journal of Applied Research and Technology 43

Introduction

Human life is directly connected to the climate, and it is undeniable that human activities are contributing to
climate change. Climate change, in turn, has significant impacts on ecosystems. Over the past 130 years, global
temperatures have consistently risen, leading to wide-ranging consequences for various climate-related factors. It is clear
that carbon dioxide (CO2) and methane are being released into the atmosphere at an alarming rate, largely as a result of
the industrial revolution. Oil spills and gas flaring are widespread, and the burning of fossil fuels and deforestation, both
major sources of greenhouse gases, continue to increase. This phenomenon, known as the greenhouse effect, occurs when
greenhouse gases act like a blanket around the Earth, trapping energy in the atmosphere and causing global warming. As a
result, the Earth's average temperature has risen by 1.4°F over the past century, with projections indicating an increase of
2 to 11.5°F over the next hundred years. (www.epa.gov/climatechange/basics).

The rise in global temperatures is leading to consequences such as melting ice caps, rising sea levels, and a range
of other environmental challenges. The accumulation of greenhouse gases is altering the Earth's climate, resulting in
harmful effects on human health, safety, welfare, and ecosystems. Our water supplies, agriculture, weather patterns,
seasons, energy production, and transportation systems are all facing disruptions and pollution. However, it is important to
note that some climate changes are unavoidable, as carbon dioxide can remain in the atmosphere for nearly a century. As
a result, global warming will continue, and the warmer the planet becomes, the greater the risks of further detrimental
changes to the climate and Earth’s systems. While predicting the exact impact of climate change is challenging, it is clear
that the climate we once relied on is no longer a dependable indicator of what to expect in the future.

Given the adverse effects of certain human activities that contribute to global warming and climate change, it is
crucial that we begin making choices that reduce greenhouse gas emissions. A key approach to achieving this is through
educating ourselves and future generations via formal education systems and other public awareness platforms. The current
National Policy on Education in Nigeria, the 2004 edition, does not include provisions for teaching climate and
environmental education. Nigeria is not alone in this regard, as many other African countries also lack this crucial
component in their educational systems. Even in the Western world, this gap persists. In light of this, this paper aims to
discuss the causes of climate and environmental changes and advocate for the integration of environmentally conscious
education policies in Nigeria.

Adaptation and mitigation are crucial strategies for addressing climate change (Jahanzad et al., 2020). Mitigation
refers to efforts aimed at reducing the causes of climate change, such as controlling greenhouse gas emissions, while
adaptation focuses on directly responding to the effects of climate change, such as flooding. Mitigation helps reduce or
moderate greenhouse gas emissions and is therefore a critical issue both economically and environmentally (Botzen et al.,
2021; Jahanzad et al., 2020; Kongsager, 2018; Smit et al., 2000; Vale et al., 2021; Usman et al., 2021; Verheyen, 2005).
Researchers are particularly concerned with how adaptation and mitigation strategies are applied in specific sectors and
geographic contexts. Key sectors for adaptation and mitigation policies include agriculture, industry, forestry,
transportation, and land use (Kérkkéinen et al., 2020; Waheed et al., 2021). Both adaptation and mitigation require focused
attention at both the national and international levels. Over the past decades, climate change has posed a significant global
challenge, making adaptation essential for economic and social development. To effectively adapt and mitigate climate
change, it is necessary to develop comprehensive policies and strategies at the international level (Hussain et al., 2020).
The Figure 1 illustrates current studies on the sectoral impacts of climate change, along with corresponding adaptation and
mitigation measures worldwide.

Statement of the Problem

The efforts of researchers, scientists, and organizations such as the Intergovernmental Panel on Climate Change
(IPCC) and the United Nations Framework Convention on Climate Change (UNFCCC) to identify the key factors
influencing climate change are commendable. This includes examining the impacts of these factors, their interactions,
synergies, and tensions, as well as potential strategies for mitigation and adaptation. While climate change has been
recognized, studied, and debated for decades, it is only in recent years that the alarming rise in greenhouse gas
concentrations, growing at an unprecedented rate and magnitude, along with its devastating consequences, has garnered
more widespread attention. This calls for intensified research and action moving forward.

Obijectives of the Study
The objectives of this research are to:
i Provide an overview of scholarly articles on the causes, effects, and impacts of climate change.
ii. Identify mitigation measures for reducing greenhouse gas (GHG) emissions.
iii. Examine the impacts of climate change on the economic sector.
iv. Explore mitigation and adaptation strategies for addressing climate change
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Research Questions
The following research questions guided the study.

1) What is the climate change awareness mean score of teacher education students in Nigeria?
2) What are the climate change awareness needs of teacher education students in Nigeria?
3) What is the climate change adaptation mean score of teacher education students in Nigeria?
4) What are the climate change adaptation needs of teacher education students in Nigeria?

Hypotheses

The following null hypotheses were tested at 0.05 level of significance.

Ho1: There is no significant difference in the climate change awareness mean score of male and female teacher
education students.

Ho2: There is no significant difference in the climate change awareness mean score between students who have
environmental education contents infused in their curriculum and those who do not have.

Ho3: There is no significant difference in the climate change adaptation mean score of male and female teacher
education students.

Ho4: There is no significant difference in the climate change adaptation mean score between students who have
environmental education contents infused in their curriculum and those who do not have.

Literature Review

Climate plays a crucial role in overall productivity and economic growth. Due to its growing global impact and
influence on economic development, climate change (CC) has become a primary concern for both local and international
environmental policymakers (Ferreira et al., 2020; Abbass et al., 2021b; Lamperti et al., 2021). The negative effects of CC
on agricultural productivity are especially significant for developing local adaptation policies and formulating effective
climate policy contracts. Previous studies have forecasted the potential impacts of CC on the agricultural sector worldwide,
highlighting that global climate change will affect agriculture across different regions. Research on the impact of CC on
agrarian activities in various regions, as well as the development of strategies to mitigate these effects, has become a central
focus for scholars (Chandio et al., 2020; Gleditsch, 2021; Mosavi et al., 2020).

Since the 1980s, rapid global warming has led to a consistent rise in temperatures, significantly altering rainfall
patterns and evaporation rates in many countries. Agriculture in numerous nations has long been vulnerable to CC, with
changes in climate affecting agricultural total factor productivity (ATFP), crop yields, and farming outcomes (Alhassan,
2021; Wu, 2020). As a result, agricultural development in these countries has become increasingly sensitive to climate
fluctuations.

The challenges of food security and natural disasters are intensifying worldwide. Several major climatic and
natural disasters have disrupted local crop production, with the adverse effects poorly managed by the economic and
population growth of the affected regions. In particular, China, which is highly vulnerable to natural disasters due to its
large population, challenging environmental conditions, and rapid climate change, faces significant risks to both its
agriculture and overall stability.

Climate change is characterized by long-term trends in temperature, precipitation, and other environmental factors
such as pressure and humidity. Irregular weather patterns, the retreat of global ice sheets, and rising sea levels are among
the most prominent domestic and international consequences of climate change (Lipczynska-Kochany, 2018; Michel et al.,
2021; Murshed and Dao, 2020). Before the Industrial Revolution, natural sources such as volcanic eruptions, forest fires,
and seismic activity were the primary contributors of greenhouse gases (GHGSs) like CO2, CH4, N20O, and H20 into the
atmosphere (Murshed et al., 2020; Hussain et al., 2020).

Theoretical Framework

The theoretical foundation of this study is based on the Greenhouse Effect. This theory explains the process by
which the Sun emits shortwave radiation that passes through greenhouse gases, causing the Earth's surface to heat up. The
surface then emits long wave radiation, which is partially absorbed by greenhouse gases, leading to atmospheric warming.
Although greenhouse gases exist in trace amounts in the atmosphere, they have a significant greenhouse effect. Carbon
dioxide, nitrous oxide, methane, and ozone are key trace gases, collectively making up about 0.1% of the Earth's
atmosphere. These gases absorb infrared radiation, converting it into kinetic energy, which raises atmospheric
temperatures. The Greenhouse Effect is widely debated among scientists and forms the basis of the Anthropogenic Global
Warming (AGW) theory, which is supported by the Intergovernmental Panel on Climate Change (IPCC) (Anderson et al.,
2023).
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Materials and Method
Survey Design

The study adopted a descriptive type of survey design, which involved extensive collection of data using a
structured questionnaire developed to collect data from a representative sample of respondents in the sampled local
government areas regarding the climate and environmental changes. In addition to the questionnaire, the interview method
was also employed for data collection.

Population of the Study

The population of the study comprised all residents of the four sampled local government areas in southern Borno
State, Nigeria, namely; Hawul Local government, Damboa local government, Bayo local government and Shani local
government areas in southern Borno State, Nigeria. The total population of these local government are Hawul =176,900,
Damboa =233, 200, Bayo = 78,978 and Shani = 148000. , which amount to the total population of 637,078 people.

Sample and Sampling Technique

A multistage sampling procedure will be used to select the sample from the total population of each of the four
sampled local government areas. The sample for this study consisted of ten (0.02) percent of the total population of each
local government area, distribted as; Hawul = 45, Damboa = 45, Bayo = 45 and Shani = 45. This brought the total sampled
population to 180 respondents.

Data Collection and Data Analysis
The primary instrument used for data collection was structured questionnaire. Respondents were asked to express
their opinions using a four-point modified Likert scale consisting of: Strongly Agree (SA), Agree (A), Disagree (D), and
Strongly Disagree (SD). The scale ranged from 4 to 1 for positively worded items, and the reverse for negatively worded
items. The guestionnaire was validated by some experts, who reviewed and confirmed its appropriateness for the study.
The data collected will be analyzed using mean and standard deviation by groping the data using frequency

DR

distribution and calculate the mean and standard deviation using the formula mean X = , and standard deviation

> f

Results and Discussion

Research question one was answered by hypothesis 1.

Ho1: There is no significant difference in the climate change awareness mean score of male and female teacher
education students.

The analysis of Ho1 resulted in t (198) = -1.246, p <0.05. Based on this, the null hypothesis was rejected
and the alternative hypothesis was accepted, hence there is a significant gender influence on people’s awareness
of climate change. Thus, table 1 indicates that being a male or female have significant influence on students’
awareness on climate change.

Research question two was answered by hypothesis 2.
Ho2: There is no significant difference in the climate change adaptation mean score of male and female teacher
education students.

The analysis of Ho2 resulted in t(198) = 0.257, p<0.05. Based on this result, the null hypothesis was rejected
while the alternative hypothesis was accepted. Therefore, there is a significant difference in the climate change
adaptation mean scored of male and female in the study area.

Research question three was answered by hypothesis 3.
Ho3: There is no significant difference in the climate change awareness mean score between students who have
taken environmental education course and the students who have not.

The analysis of Ho3 resulted in t(198) =-0.035, p<0.05. Based on this, the null hypothesis was rejected
and the alternative hypothesis was accepted. Thus, taking environmental education has significant influence on
people’s awareness of climate change.
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Research question four was answered by hypothesis 4.
Ho4: There is no significant difference in the climate change adaptation mean score between students who have
taken environmental education and the peoples who have not taken environmental education.

The analysis of Ho4 showed that the calculated t-value is -0.066 while the critical t-value is 0.948 at 0.05 level of
significant. Thus, the null hypothesis was rejected while the alternative hypothesis was accepted; hence there is a significant
difference in the mean score of people’s who have taken environmental education and those who have not taken
environmental education in terms of their climate change adaptation

Discussion of Findings

The findings of the study with respect to hypothesis one analyzed in table 1 showed that there is significant
difference between male and female of people’s in the study area with regard to climate change awareness mean score. This
result is in line with the findings of the United Nation Development Project (UNDP, 2020) that gender has influence on
individual perception and knowledge of environmental issues as climate change. Omotosho (2017) noted that men and
women play different roles in their daily relationship with the environment, hence they poses different perception and
knowledge of the environment and the events in the environment. The study in table two further showed that there is a
significant different between male and female adaptation to climate change. These findings agree with Oruonye (2021)
who found a significant difference between male and female adaptation strategy to climate change. These findings however,
disagree with Ofebe (2018) who found that being a male or female has no significant different with respect to their
knowledge and attitude towards environmental events like climate change.

The findings of the study also showed that there is a significant difference between peoples who have
environmental education knowledge and those who do not have the knowledge with respect to their climate change
awareness and adaptation. These findings indicated that having environmental knowledge helps people to acquire better
knowledge, and attitude towards environmental issues like climate change. This finding is not surprising if one considered
the core goals of environmental education as identified by Anon (2022) as directed towards providing opportunities to
acquire the knowledge, values, attitudes, commitment and interpret the environment from a variety of perspective —
physical, geographical, biological, aesthetic, ethical and spiritual. Furthermore, environmental education aims at arousing
people’s awareness, curiosity about the environment and encourages active participation in resolving environmental
problems. Environmental education intends to create new patterns of behavior of individuals, groups and society as a whole
towards the environment. In support of the above findings that taking environmental education influence students’
knowledge of the events in the environment, Nwobi (2012) noted that to sustain the environment for the future, there is
need to spread environmental education across disciplines.

Conclusion and Recommendations

By the conclusion of this research, we aim to offer a sustainable solution for climate and environmental education
in Borno State. This area has long been underfunded and overlooked globally, and climate and environmental education
continues to face significant challenges. Many national education policies lack a clear framework to integrate
environmental education, hindering its ability to address the urgent issues of environmental degradation. Saylan (2011)
pointed out, “Environmental education has failed because it is not keeping pace with environmental degradation,”
highlighting how environmental education has struggled to inspire meaningful action against destructive human behaviors.
Despite ongoing environmental damage, educational systems have not sufficiently condemned these harmful practices or
included them in standard curricula.

A major obstacle to effective environmental education is the lack of funding. Without adequate financial
resources, it has been difficult to implement comprehensive environmental education programs. Educators have expressed
frustration over the shortage of funding to develop and distribute. Burch (1994) notes, there is a scarcity of “pedagogically
sound environmental education materials.” While substantial funds are often allocated to sectors like agriculture and
science education, environmental education typically receives little or no financial support.

Based on the findings of the study, the following recommendations are made:

@) For relevant and quality of teacher education program for sustainable development, environmental
education course should be made compulsory in teacher education institutions in Nigeria. This, if
adopted, will enable the student teachers in the concerned institutions to acquire relevant environmental
knowledge and attitude; which expectedly will be inculcated effectively to the students in other lesser
levels of education when the student’s teachers finally assumed teaching responsibility. This is more
important because no teacher can inculcate what he/she do not know and no student can rise against
the knowledge level of the teacher.

2 The teachers of environmental education should take into consideration the influence of gender on
environmental knowledge and attitude while teaching the course. To do this, there is need to diversify
the teaching methods such that every student, gender notwithstanding, will be able to internalized the
environmental content delivered by the teacher in the classroom.
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Figure. 1: Sectorial impacts of climate change with adaptation and mitigation measures. Source: constructed by author.

Tables

Table 1: Independent t-test analysis of gender influence on students” awareness of climate change.

Gender N Mean SD Df t-cal t-crit Decision
Female 120 34.82 5.59 198 -1.246 0.214 Significant
Male 80 35.72 5.57

Table 2: Independent t-test analysis of gender influence on students” adaptation to climate change.

Gender N Mean SD Df t-cal t-crit Decision
Female 120 62.03 13.06 198 0.257 0.797 Significant
Male 80 61.58 14.18

Table 3: Independent t-test analysis of environmental education (EE) course influence on student’s awareness of
climate change.

Environmental N Mean SD Df t-cal. t-crit.  Decision
Education

(EE)

No EE content 114 35.12 5.39 198 -0.035 0.972  Significant
Yes EE 86 35.14 5.83

content
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Table 4: Independent t-test analysis of environmental education influence on students’ adaptation to climate change

(n=278).
Environmental N Mean SD Df t-cal. t-crit. Decision
Education
(EE)
No EE content 114 61.87 12.89 198 -0.066 0.948  Significant
Yes EE 86 61.98 14.06
Content
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