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Abstract

Climate change remains one of the most significant environmental challenges affecting human
societies, requiring individuals and institutions to develop effective adaptation practices. This
study examined the relationship between environmental literacy and climate change adaptation
practices among university students. The study adopted a correlational research design. The
population consisted of 18,750 undergraduate students of the University of Calabar, Cross River
State, Nigeria, during the 2025/2026 academic session. A sample of 377 students was selected
using a multi-stage sampling technique. Data were collected using a structured questionnaire titled
Environmental Literacy and Climate Change Adaptation Practices Questionnaire (ELCCAPQ).
The instrument was validated by experts and tested for reliability using Cronbach Alpha
coefficient. Mean and standard deviation were used to answer the research questions, while
Pearson Product Moment Correlation and multiple regression analysis were used to test the
hypotheses at a 0.05 level of significance. The findings revealed that environmental knowledge,
environmental attitudes, and environmental skills had significant relationships with climate change
adaptation practices among university students. The study also found that environmental literacy
significantly predicted students’ climate change adaptation practices. The study concluded that
environmental literacy is an important factor in promoting sustainable behaviours and improving
students’ capacity to respond to climate change challenges. It was recommended that universities
should strengthen environmental education programmes, provide practical opportunities for
students to engage in sustainability activities, and develop supportive institutional policies that
encourage climate change adaptation practices.

Keywords: Environmental literacy, climate change, adaptation practices, university students,
environmental education, sustainability.

Introduction
Climate change has emerged as one of the most significant environmental challenges confronting

humanity in the twenty-first century. Increasing floods, droughts, heatwaves, sea-level rise,
biodiversity loss, desertification, and ecosystem degradation threaten environmental sustainability
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and human well-being globally. Portner et al. (2022) reported that climate change is already
affecting terrestrial, freshwater, and marine ecosystems, with implications for biodiversity, food
security, water availability, and public health. Romanello et al. (2023) similarly noted that the
growing impacts of climate change pose serious challenges to sustainable development,
particularly in developing countries with limited adaptive capacity. Consequently, climate change
adaptation has become increasingly important. While mitigation focuses on reducing greenhouse
gas emissions, adaptation involves adjustments in human, ecological, and institutional systems to
reduce vulnerability and strengthen resilience. Developing countries are particularly vulnerable to
climate change because of their geographical exposure, limited economic resources, and
dependence on climate-sensitive sectors. Individuals and communities exposed to climate-related
hazards may experience greater difficulties in coping with their effects where adaptive capacity is
limited (Sam & Neji, 2014). Adaptation practices include water conservation, sustainable waste
management, afforestation, ecosystem restoration, disaster preparedness, renewable energy use,
and sustainable consumption (Smit & Wandel, 2006; Portner et al., 2022).

Education is increasingly recognized as an important strategy for strengthening climate resilience
and adaptive capacity. Higher education institutions have significant potential to develop
sustainability competencies through teaching, research, innovation, and community engagement
(Leal Filho et al., 2019). Giangrande et al. (2019) similarly emphasized the strategic role of
universities in preparing future professionals, policymakers, scientists, and community leaders to
address sustainability challenges. This position is consistent with the Sustainable Development
Goals, particularly SDG 4 on quality education and SDG 13 on climate action, which recognize
education as an important pathway to sustainable development and climate resilience (United
Nations, 2015). Environmental education has therefore evolved beyond environmental awareness
to developing the knowledge, attitudes, skills, values, and behaviours required for responsible
environmental action. Ardoin et al. (2020) and Monroe et al. (2019) emphasized that effective
environmental education should promote critical thinking, problem-solving, and active
participation in addressing environmental challenges.

A major outcome of environmental education is environmental literacy, which refers to the
capacity to understand environmental systems and apply environmental knowledge and
competencies to responsible action. Roth (1992) described an environmentally literate individual
as one capable of making informed environmental decisions and acting responsibly toward
environmental conservation. Hollweg et al. (2018) further conceptualized environmental literacy
as involving environmental knowledge, cognitive skills, attitudes, dispositions, and responsible
behaviour, while McBride et al. (2019) emphasized the ability to critically evaluate environmental
information, participate in environmental decision-making, and adopt sustainable lifestyles.
Empirical evidence indicates that environmental literacy is associated with environmentally
responsible behaviour. Otto and Pensini (2017) found that environmental knowledge and
connectedness to nature are related to ecological behaviour, while Ardoin et al. (2020) reported
that environmental education can strengthen conservation-oriented behaviours. Leal Filho et al.
(2022) also observed that environmental competencies can enhance students’ capacity to
understand climate risks and engage in sustainability initiatives.

Despite the growing recognition of environmental literacy as a foundation for responsible
environmental behaviour, there remains a need to examine its relationship with climate change
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adaptation practices among university students. University students constitute an important
population because they are future professionals, decision-makers, and community leaders whose
knowledge, attitudes, and skills may influence environmental sustainability beyond the university
environment. Understanding whether environmental knowledge, attitudes, and skills are
associated with students’ climate change adaptation practices is therefore important for
strengthening environmental education and institutional sustainability initiatives. It is against this
background that this study examined the relationship between environmental literacy and climate
change adaptation practices among university students in the University of Calabar, Cross River
State, Nigeria.

Concept of Environmental Literacy

Environmental literacy has become an important concept in environmental education because it
equips individuals with the knowledge, skills, attitudes, values, and competencies needed to
understand environmental issues and participate in environmental conservation. The concept
emerged alongside modern environmental education in the 1960s and 1970s and became more
clearly articulated following the Thilisi Declaration of 1977, which identified environmental
knowledge, awareness, attitudes, skills, participation, and responsible action as major objectives
of environmental education (UNESCO-UNEP, 1977). Roth (1992) described an environmentally
literate individual as one who possesses the knowledge, skills, attitudes, and motivation required
to make informed environmental decisions and take responsible actions. Building on this
perspective, Hollweg et al. (2018) defined environmental literacy as the capacity to understand
environmental systems, critically analyse environmental issues, evaluate solutions, communicate
environmental concerns, and participate responsibly in environmental decision-making. Similarly,
McBride et al. (2019) emphasized the ability to interpret environmental information and make
decisions that contribute to sustainability, while Ardoin et al. (2020) viewed environmental literacy
as a lifelong process that develops competencies for sustainable living and environmental
stewardship.

Environmental literacy consists of interconnected dimensions, including environmental
knowledge, attitudes and values, environmental skills, and environmentally responsible behaviour.
Environmental knowledge provides the scientific foundation for understanding ecological
processes, climate change, biodiversity, pollution, and environmental sustainability (Monroe et al.,
2019). Environmental attitudes and values influence individuals' commitment to environmental
protection and willingness to adopt sustainable practices (Otto & Pensini, 2017; Ardoin et al.,
2020). Environmental skills include critical thinking, problem-solving, investigation,
communication, and decision-making competencies that enable individuals to translate knowledge
into practical environmental action (Hollweg et al., 2018). Responsible environmental behaviour
represents the practical expression of environmental literacy through activities such as waste
reduction, recycling, energy and water conservation, biodiversity protection, tree planting,
sustainable consumption, and participation in environmental programmes (McBride et al., 2019).
Thus, environmental literacy extends beyond awareness or knowledge to include the competencies
and behaviours required for effective environmental management.

Environmental literacy is particularly important among university students because they are future
professionals, decision-makers, and community leaders whose knowledge and competencies can
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influence sustainable development. Leal Filho et al. (2022) argued that universities have a
significant responsibility to strengthen environmental literacy through teaching, research,
innovation, and community engagement, while Giangrande et al. (2019) emphasized the
contribution of higher education to sustainability competencies. Empirical evidence indicates that
environmentally literate individuals are more likely to demonstrate responsible environmental
behaviour, including conservation, recycling, energy efficiency, and participation in sustainability
initiatives (Ardoin et al., 2020; Otto & Pensini, 2017). Environmental education is also important
in promoting sustainable environmental practices because it provides opportunities to enlighten
and sensitize individuals about their immediate environment. When environmental education is
adapted to people's social, cultural, and educational contexts, it can encourage greater appreciation
of the environment and promote its sustainable use (Sam et al., 2014). Within the context of climate
change, environmental literacy can enhance individuals' ability to understand climate risks,
evaluate adaptation options, and adopt appropriate responses (Leal Filho et al., 2022; Portner et
al., 2022). However, Ezeudu and Ezeudu (2019) reported that although university students may
demonstrate environmental awareness, many do not consistently translate knowledge into practical
environmental actions. This gap provides a basis for examining environmental literacy,
particularly environmental knowledge, attitudes, and skills, in relation to climate change
adaptation practices among university students in Cross River State.

Climate Change Adaptation Practices

Climate change adaptation refers to the actions, adjustments, and strategies adopted by individuals,
communities, institutions, and governments to reduce vulnerability and manage the effects of
climate change. The Intergovernmental Panel on Climate Change (IPCC, 2022) defines adaptation
as adjustments in human and natural systems in response to actual or expected climatic changes
and their effects. Unlike mitigation, which addresses the causes of climate change by reducing
greenhouse gas emissions, adaptation focuses on managing its impacts, including flooding,
drought, rising temperatures, changing rainfall patterns, and extreme weather events. Smit and
Wandel (2006) noted that adaptation involves adjustments in ecological, social, and economic
systems to cope with climatic stresses, while Fissel (2007) emphasized that adaptation and
mitigation are complementary strategies for reducing climate risks. Adaptation may be
anticipatory, reactive, autonomous, or planned, depending on when and how responses are
undertaken. Its effectiveness is influenced by factors such as knowledge, available resources,
social capacity, institutional support, and the vulnerability of affected populations (Adger et al.,
2005).

At the individual and community levels, climate change adaptation involves practices that reduce
vulnerability and strengthen resilience. Individual practices include water conservation, energy
efficiency, tree planting, recycling, proper waste management, sustainable transportation, and
responsible consumption. Community-level measures include early warning systems,
environmental sanitation, flood-control measures, forest protection, climate-smart practices,
emergency planning, evacuation strategies, and environmental awareness programmes. Berkes
(2017) emphasized that local knowledge and community participation are important for effective
adaptation because communities possess valuable experience concerning environmental changes
and appropriate coping strategies. These practices not only reduce exposure to climate-related risks
but also contribute to environmental sustainability and community resilience.
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Among university students, climate change adaptation practices are particularly important because
students constitute future professionals, decision-makers, and environmental advocates.
Universities can promote adaptation through environmental education, sustainability programmes,
student-led initiatives, recycling activities, tree planting, energy conservation, waste segregation,
and environmental clubs. Although environmental knowledge and awareness can encourage
responsible environmental behaviour (Kollmuss & Agyeman, 2002), knowledge alone may not
always translate into practice because institutional support, environmental attitudes, availability of
facilities, and social influence can affect behaviour. Therefore, strengthening climate change
adaptation among university students requires not only environmental knowledge but also positive
attitudes, practical environmental skills, supportive institutional environments, and opportunities
for active participation in sustainability activities.

Research Hypotheses

1. There is no significant relationship between environmental knowledge and climate change
adaptation practices among university students in the University of Calabar, Cross River
State.

2. There is no significant relationship between environmental attitudes and climate change
adaptation practices among university students in the University of Calabar, Cross River
State.

3. There is no significant relationship between environmental skills and climate change
adaptation practices among university students in the University of Calabar, Cross River
State.

4. Environmental literacy does not significantly predict climate change adaptation practices
among university students in the University of Calabar, Cross River State.

Methodology
Research Design

The study adopted a correlational research design. This design was considered appropriate because
it examined the relationship between environmental literacy and climate change adaptation
practices among university students. It enabled the researcher to determine whether students’
environmental knowledge, attitudes, and skills were related to their adoption of climate change
adaptation practices without manipulating the variables. The population of the study consisted of
18,750 undergraduate students of the University of Calabar, Cross River State, Nigeria, during the
2025/2026 academic session. The population comprised students from different faculties and
departments across the university. The population figure was obtained from the 2025/2026
undergraduate student enrolment records of the University of Calabar.

Table 1: The distribution of the population is presented below:

SIN Faculty Population of Students
1 Faculty of Science Education 2,850
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S/IN Faculty Population of Students
2  Faculty of Science 3,200
3  Faculty of Social Sciences 2,900
4 Faculty of Arts and Humanities 2,450
5 Faculty of Management Sciences 2,700
6 Faculty of Environmental Sciences 1,850
7  Faculty of Agriculture and Forestry 1,600
8 Faculty of Medicine and Health Sciences 1,200

Total 18,750

Source: University of Calabar, 2025/2026 academic session admission list.
Sample Size and Sampling Procedure

A sample size of 392 undergraduate students was determined from the population of 18,750
students using Taro Yamane’s (1967) formula at a 5% level of precision. The value was rounded
to the nearest whole number, giving a final sample size of 392 students.

A multi-stage sampling technique was used to select the respondents. At the first stage, the
University of Calabar was selected as the study area. At the second stage, the undergraduate
student population was stratified according to the eight faculties represented in the study: Faculty
of Science Education, Faculty of Science, Faculty of Social Sciences, Faculty of Arts and
Humanities, Faculty of Management Sciences, Faculty of Environmental Sciences, Faculty of
Agriculture and Forestry, and Faculty of Medicine and Health Sciences. At the third stage, the
sample of 392 students was proportionately allocated to the faculties based on their respective
student populations. At the fourth stage, students within the selected faculties were selected using
simple random sampling to ensure that eligible undergraduate students had an equal opportunity
of being included in the study. This procedure ensured adequate representation of students across
the different faculties of the University of Calabar.

The study was conducted in the University of Calabar, Cross River State, Nigeria, which served
as the area of study and comprised undergraduate students from various faculties. Data were
collected using a structured questionnaire titled Environmental Literacy and Climate Change
Adaptation Practices Questionnaire (ELCCAPQ), which was designed to obtain information on
environmental knowledge, environmental attitudes, environmental skills, and students’ climate
change adaptation practices. The instrument was validated by experts in environmental education
and measurement and evaluation before administration to the respondents. The data collected were
analysed using mean and standard deviation to answer the research questions, while Pearson
Product Moment Correlation (PPMC) was used to test the first three hypotheses and multiple
regression analysis was used to test the fourth hypothesis at the 0.05 level of significance.

TESTING OF RESEARCH HYPOTHESES

Hypothesis One
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There is no significant relationship between environmental knowledge and climate change
adaptation practices among university students.

Table 2: Pearson Product Moment Correlation Analysis of the Relationship between
Environmental Knowledge and Climate Change Adaptation Practices

Variables N Mean SD r-cal p-value Decision
Environmental Knowledge 392 3.42 0.580.624 0.000 Rejected
Climate Change Adaptation Practices 392 3.36 0.61

Interpretation:

The result presented in Table 2 showed that the calculated correlation coefficient between
environmental knowledge and climate change adaptation practices was 0.624, with a p-value of
0.000. Since the p-value was less than the 0.05 level of significance, the null hypothesis was
rejected. This indicated that there was a significant positive relationship between environmental
knowledge and climate change adaptation practices among university students. The positive
correlation suggests that higher levels of environmental knowledge were associated with greater
engagement in climate change adaptation practices.

Hypothesis Two

There is no significant relationship between environmental attitudes and climate change adaptation
practices among university students.

Table 3: Pearson Product Moment Correlation Analysis of the Relationship between
Environmental Attitudes and Climate Change Adaptation Practices

Variables N Mean SD r-cal p-value Decision
Environmental Attitudes 392351 0.550.6710.000 Rejected
Climate Change Adaptation Practices 392 3.36 0.61

Interpretation:

The result in Table 3 revealed that the calculated correlation coefficient between environmental
attitudes and climate change adaptation practices was 0.671, with a p-value of 0.000. Since the p-
value was less than the 0.05 level of significance, the null hypothesis was rejected. This indicated
that there was a significant positive relationship between environmental attitudes and climate
change adaptation practices among university students. The finding suggests that students with
more positive environmental attitudes tended to demonstrate greater engagement in climate change
adaptation practices.

Hypothesis Three

There is no significant relationship between environmental skills and climate change adaptation
practices among university students.
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Table 4: Pearson Product Moment Correlation Analysis of the Relationship between
Environmental Skills and Climate Change Adaptation Practices

Variables N Mean SD r-cal p-value Decision
Environmental Skills 392 3.39 0.600.5890.000 Rejected
Climate Change Adaptation Practices 392 3.36 0.61

Interpretation:

The analysis presented in Table 4 showed that the calculated correlation coefficient between
environmental skills and climate change adaptation practices was 0.589, with a p-value of 0.000.
Since the p-value was less than the 0.05 level of significance, the null hypothesis was rejected.
This indicated that there was a significant positive relationship between environmental skills and
climate change adaptation practices among university students. The result suggests that students
with stronger environmental skills were more likely to engage in appropriate climate change
adaptation practices.

Hypothesis Four

Environmental literacy does not significantly predict climate change adaptation practices among
university students.

Table 5: Multiple Regression Analysis of Environmental Literacy Dimensions as Predictors
of Climate Change Adaptation Practices

Adjusted Std. E-value P

2
Model R R R2 Error value

Decision

Environmental Literacy — Climate

Change Adaptation Practices 0.742 0.551 0.547 0.412 152.438 0.000 Rejected

Interpretation:

The result in Table 5 showed that environmental literacy significantly predicted climate change
adaptation practices among university students. The multiple correlation coefficient (R = 0.742)
indicated a strong positive relationship between the combined environmental literacy dimensions
and climate change adaptation practices. The coefficient of determination (R2 = 0.551) indicated
that environmental knowledge, environmental attitudes, and environmental skills jointly explained
55.1% of the variation in climate change adaptation practices. The remaining 44.9% could be
attributed to other factors not included in the model. The F-value of 152.438, with a p-value of
0.000, indicated that the regression model was statistically significant. Therefore, the null
hypothesis was rejected.

Table 6: Regression Coefficients of Environmental Literacy Dimensions Predicting Climate
Change Adaptation Practices

Predictor Variables Beta (p) t-value p-value Decision
Environmental Knowledge 0.312 6.842 0.000 Significant
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Predictor Variables Beta (p) t-value p-value Decision
Environmental Attitudes 0.384 8.215 0.000 Significant
Environmental Skills 0.241 5.376 0.000 Significant

Interpretation:
Table 6 showed that all three dimensions of environmental literacy significantly predicted climate

change adaptation practices. Environmental knowledge had a significant positive contribution (
=0.312,t =6.842, p = 0.000), environmental attitudes made the strongest contribution (f = 0.384,
t = 8.215, p = 0.000), while environmental skills also made a significant contribution (B = 0.241, t
= 5.376, p = 0.000). Since all the p-values were less than 0.05, the null hypothesis was rejected.
Among the three predictors, environmental attitudes made the strongest relative contribution to
climate change adaptation practices, followed by environmental knowledge and environmental

skills.

Summary of Hypotheses Testing

Hypothesis Statistical Test Result Decision
Environmental knowledge and climate Pearson Product Significant positive _ .
. : . . . Rejected
change adaptation practices Moment Correlation  relationship
Environmental attitudes and climate Pearson Product Significant positive _ .
. . . . . Rejected
change adaptation practices Moment Correlation  relationship
Environmental skills and climate change Pearson Product Significant positive _ .
. . . . . Rejected
adaptation practices Moment Correlation  relationship
Environmental  literacy  predicting Significant

Multiple Regression Rejected

climate change adaptation practices prediction

Discussions

The findings revealed that environmental knowledge, environmental attitudes, and environmental
skills were significantly related to climate change adaptation practices among university students,
while environmental literacy significantly predicted adaptation practices. The finding on
environmental knowledge is consistent with Roth (1992), who emphasized that environmental
literacy provides the knowledge and understanding required for responsible environmental
decision-making, and with Hollweg et al. (2011), who identified environmental knowledge as a
major component of environmental literacy. The finding on environmental attitudes also agrees
with Ajzen’s (1991) Theory of Planned Behaviour, which proposes that favourable attitudes
contribute to behavioural intentions and actions, and with Stern (2000), who argued that
environmental values and beliefs influence environmentally significant behaviour. Similarly, the
significant relationship between environmental skills and adaptation practices supports Hollweg
et al. (2011), who viewed practical competencies as necessary for translating environmental
knowledge into action. The finding also agrees with Sam et al. (2021), who emphasized the role
of environmental education strategies in developing responsible environmental practices,
particularly sustainable waste management. This supports the present finding that environmental
knowledge and skills can contribute to students' adoption of environmentally responsible practices.
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The overall finding that environmental literacy significantly predicted climate change adaptation
practices is also consistent with the IPCC (2022), which recognizes education, awareness, and
knowledge as important factors in strengthening climate resilience. Thus, the present findings
generally agree with earlier literature by showing that students who possess environmental
knowledge, positive attitudes, and practical environmental skills are more likely to engage in
climate change adaptation practices.

However, the findings should be interpreted within the university context of the study. While
previous literature generally establishes a link between environmental literacy and responsible
environmental behaviour, the present study specifically demonstrates this relationship in relation
to climate change adaptation practices among university students. This focus provides a more
specific application of environmental literacy to climate resilience. The observed relationships
may be explained by the fact that environmental knowledge enables students to understand climate
risks, positive attitudes strengthen their willingness to respond, and practical skills enable them to
translate knowledge and attitudes into adaptation actions. Nevertheless, environmental literacy
alone may not guarantee consistent adaptation behaviour because institutional support, availability
of facilities, social influence, and opportunities for practical participation can affect students’
ability to act. The findings therefore suggest that universities should complement environmental
education with practical sustainability programmes and supportive institutional policies that
provide students with opportunities to apply what they learn.

Summary of Findings

The study examined the relationship between environmental literacy and climate change
adaptation practices among university students. Based on the analysis of the research hypotheses,
the following findings were obtained:

1. Environmental knowledge had a significant relationship with climate change adaptation
practices among university students. This showed that students with better understanding
of environmental issues and climate change were more likely to engage in adaptation
practices.

2. Environmental attitudes significantly related to climate change adaptation practices among
university students. Students with positive attitudes toward environmental protection
demonstrated greater commitment to sustainable environmental behaviours.

3. Environmental skills had a significant relationship with climate change adaptation
practices among university students. This indicated that practical environmental
competencies enhanced students’ ability to apply adaptation strategies.

4. Environmental literacy significantly predicted climate change adaptation practices among
university students. Environmental knowledge, attitudes, and skills collectively
contributed to students’ adoption of climate change adaptation behaviours.

Conclusion

The study concluded that environmental literacy plays a significant role in promoting climate
change adaptation practices among university students. The findings established that
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environmental knowledge, environmental attitudes, and environmental skills were important
factors influencing students’ ability and willingness to adopt sustainable adaptation behaviours.

The study further concluded that students who possessed adequate understanding of climate
change issues were more likely to engage in environmentally responsible practices such as water
conservation, energy conservation, tree planting, recycling, proper waste management, disaster
preparedness, and sustainable transportation. This indicates that environmental literacy goes
beyond awareness by developing the capacity of individuals to make informed decisions and take
practical actions toward environmental sustainability.

The study also concluded that universities have an important role in strengthening climate change
adaptation through environmental education, sustainability initiatives, and practical environmental
programmes. Improving students’ environmental literacy will not only enhance their personal
adaptation behaviours but also prepare them to contribute positively to climate resilience within
their communities and society at large.

Recommendations

Based on the findings of the study, the following recommendations were made in line with the
study objectives:

1. Environmental Knowledge: Universities should strengthen climate change education by
integrating environmental literacy and climate adaptation topics into relevant academic
programmes and General Studies courses.

2. Environmental Attitudes: Universities should organize environmental awareness
campaigns, sustainability seminars, and student-led environmental activities to promote
positive attitudes and responsibility toward environmental protection.

3. Environmental Skills: Universities should provide practical opportunities such as
recycling, tree planting, waste management, energy conservation, and disaster
preparedness activities to develop students’ environmental skills.

4. Environmental Literacy: University management should establish comprehensive
environmental literacy programmes that integrate knowledge, attitudes, and skills to
improve students’ capacity to practise climate change adaptation.
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