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Abstract

Fostering positive environmental attitudes, particularly among young people, is key to addressing future
environmental challenges. The objective of this study was to evaluate how environmental education
influences the knowledge and attitudes of students in the Health, Safety, and Environmental Education
(HSE) and Human Kinetics Departments at the Faculty of Education, University of Benin, Benin City. A
quasi-experimental design was adopted for the research, with data collected from 200 respondents—100
from each department—using a simple random sampling method. Participants were categorized into
experimental and control groups. Data collection was carried out using a validated instrument, and the
analysis involved statistical methods such as frequency and percentage tables, along with the t-test at a 0.05
significance level. The study sought to examine how environmental education relates to both the awareness
and practice of waste segregation in solid waste management among the two groups. The findings indicated
a significant disparity in both knowledge and attitudes toward waste segregation between students who
received environmental education and those who did not, highlighting the vital role of environmental
education in fostering effective waste segregation. Given the substantial difference in waste segregation
knowledge between students in environmental and non-environmental departments, it is important to
review and potentially improve the environmental education curriculum in higher education institutions.
There should be a focus on integrating comprehensive waste segregation modules to ensure that all students,
not just those in environmental programs, acquire a solid understanding of these practices.
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Introduction

The escalating global municipal waste generation, expected to surge from 2.01 billion to 3.40 billion tons
by 2050, is currently managed inadequately, with at least 33 percent disposed of unsafely (Kaza; Yao,
Bhada-Tata; Van-Woerden, 2018). Both developed and developing countries have adopted strategies to
improve waste management through material segregation and potential recycling, which helps conserve
landfill space and promote environmental cleanliness. These strategies include infrastructure development
and a range of technological and social initiatives aimed at reducing waste generation, encouraging
segregation, and minimizing environmental impact. Research indicates that both voluntary and mandatory
waste separation at the source are effective in enhancing waste management and recycling efforts (Pires,
2011).

Effective waste management is integral to sustainable development. Resource and energy conservation
concerns everyone, necessitating comprehensive environmental education for a sustainable future.
Globally, strategies for waste management vary and encompass educational approaches to enhance
knowledge and awareness concerning environmental waste, crucial for sustainable living. In developing
countries like Nigeria, solid waste management poses persistent challenges, attributable to various factors
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such as insufficient involvement of trained professionals and inadequacies in funding and policy support
(Amadi, 2011).

Waste segregation, involving the sorting of waste into different categories for recovery and reuse, is pivotal
in successful municipal waste management (Ovoh, 2015). Environmental education at tertiary levels is
deemed essential, shaping students’ knowledge and attitudes toward waste management and segregation,
thereby fostering sustainable waste practices (Farmer, Knapp, & Bentoon, 2007).

Nigeria's efforts in solid waste management have emphasized environmental education in higher
institutions. However, the efficacy of the National Minimum Standards in equipping students with the
necessary knowledge and attitudes for effective environmental teaching, particularly in solid waste
management, remains a concern (Malakahmad & Nasir, 2010). Behaviour change hinges on adequate
education. Waste segregation behaviours, aimed at reducing waste contamination and promoting recycling,
rely significantly on knowledge enhancement initiatives (Malakahmad & Nasir, 2010). Environmental
education's impact on students’ knowledge and attitudes can significantly influence their behavior,
specifically in waste management and segregation (Babayemi, 2010).

Understanding students with proficient environmental knowledge and attitudes is pivotal in comprehending
their behaviour and encouraging waste separation and recycling at the source. Various studies have shown
a correlation between knowledge, attitude, and practice in waste management, underscoring the importance
of enhancing environmental knowledge for sustainable waste practices (Arora & Agarwal, 2011; Karout &
Altuwaijri, 2012).

Attitudes toward waste management significantly influence behaviour. Studies reveal varying attitudes
among community members, households, and students, affecting their approach to waste segregation and
recycling (Kagwala, 2016).

Studies conducted in Nigeria have revealed varied attitudes towards waste management and disposal,
highlighting the need for a positive shift in perceptions to foster better waste management practices (Eneji
etal., 2016; Barloa, 2016). Additionally, initiatives in tertiary institutions have shown potential in nurturing
environmentally literate students, crucial for Environmental Education (Erhabor and Don, 2016).
Therefore, this study seeks to assess the impact of environmental education on students' knowledge and
attitudes regarding waste segregation at the University of Benin.

Research Questions
The study was guided by the following research questions:
1. Is there a difference in waste segregation knowledge between the experimental and control groups?
2. Is there a difference in attitudes toward waste segregation between the experimental and control
groups?

Hypotheses
The following null hypotheses were tested at a 0.05 significance level:
1. There is no significant difference in waste segregation knowledge between the experimental and
control groups.
2. There is no significant difference in attitudes toward waste segregation between the experimental
and control groups.

Purpose of the Study
This study aims to assess how environmental education affects the knowledge and attitudes of students at
the University of Benin concerning waste segregation.

Theory of Planned Behavior (TPB)
The Theory of Planned Behavior (TPB) has been extensively utilized in examining pro-environmental
behaviors, particularly in waste separation studies, and its application extends to research focusing on the

2



behavior of young individuals (Kanyimba, 2014). This theoretical framework explores the relationships
between attitudes, subjective norms, perceived behavioral control, intentions, and subsequent behaviors
across different settings. The current study extends this established framework and is guided by hypotheses
based on the core principles of the Theory of Planned Behavior (TPB).

Environmental attitude is defined as an individual's psychological inclination expressed through the
evaluation of the natural environment with varying degrees of preference or aversion (Tonglet, 2004).
Multiple studies (Karim; Rusli; Diak; & Idris, 2013; Zhang; Huang; Yin, Gong & Tchounwou, 2015) have
identified attitude as the primary predictor of intentions or behaviors related to waste separation. In this
study, it is hypothesized that the inclination to participate will rely on the awareness of environmental
concerns.

Subjective norm refers to the perceived influence or pressure individuals sense from significant others
within their immediate social environment (Sidique, 2010). This suggests that the influence of important
individuals such as family members, neighbors, and colleagues at work can significantly impact an
individual's recycling behavior. Prior research has consistently affirmed that subjective norms play a pivotal
role in motivating segregation practices (Sidique, 2010), particularly among secondary school students
influenced by a collectivist culture where peers and teachers hold significant sway. Additionally, the theory
posits that subjective norms strongly influence the intention of young students to engage in waste
segregation (Shi; Wang & Zhao, 2017).

The connection between PBC and behavioral intention has yielded mixed findings in past research. For
instance, Knussen et al. (2004) found that PBC predicted the intention to segregate waste, whereas other
studies, such as Shi et al. (2017), reported that PBC did not consistently predict recycling behaviors.
However, based on the TPB, this study assumes that a stronger intention to engage in a particular behavior
increases the likelihood of taking corresponding action. The majority of studies have indicated that the
intention to segregate waste serves as a reliable indicator of actual segregation behaviors (Zhang, 2015).

Methodology

The study employed a quasi-experimental design to conduct a field survey investigating the effects of
environmental education on University of Benin students' knowledge and attitudes towards waste
segregation. The target population comprised students from the Faculty of Education, categorized into two
groups: those studying environmental education and those in unrelated fields, such as Human Kinetics. The
total population included 219 students in the Environmental Education program and 108 in Human Kinetics
during the 2018/2019 academic year.

Sample size determination: A total of 200 respondents were chosen using a simple random sampling
technique. The sample was evenly divided, with 100 students from the HSE department and 100 from the
Human Kinetics department, representing the experimental and control groups, respectively.

Randomization: Participants were randomly assigned to the experimental and control groups using a
balloting method, ensuring an equal distribution from each department.

The research instrument for this study was a structured questionnaire with two sections: Section A gathered
personal information including age, gender, academic class, and religion, while Section B evaluated
respondents’ knowledge and attitudes toward waste segregation. The questionnaire was created by the
researchers based on a review of relevant literature and underwent validation by experts from the
Department of Health, Safety, and Environmental Education at the University of Benin. Feedback from
these experts was used to refine the instrument, ensuring it met the study’s objectives. The reliability of the
instrument was established through a test of internal consistency, resulting in a Cronbach alpha value of
0.82, which indicates high reliability. An independent sample t-test was used for hypothesis testing at a
0.05 significance level, as there were no significant differences in pretest results for the variables being
examined.



Ethical Considerations: All participants were informed about the study’s purpose, and their consent was
obtained prior to participation. Confidentiality and anonymity were rigorously maintained throughout the
research process. Considering the significant differences in waste segregation knowledge between students
in environmental education and those in non-environmental departments, it is crucial to review and
potentially enhance the environmental education curriculum in higher education institutions. There should
be an emphasis on integrating comprehensive waste segregation modules to foster a deeper understanding
among all students, beyond just those directly enrolled in environmental education.

Result
Hypothesis one: There is no significant difference in waste segregation knowledge between the
experimental and control groups.

Table 3: Independent sample-test on difference in waste segregation knowledge between the experimental
and control groups

Group Pre Mean Post Mean  Std. Deviation  t-value Sig.
knowledge experimental group 11.24 17.78 1.31487 16.78 0.00
control group 10.98 12.21 2.09617

The table presents an analysis of mean performance scores, standard deviations, and estimated standard
errors of the mean. In particular, the mean scores for waste segregation knowledge are compared between
the experimental and control groups. The experimental group achieved an average score of 17.78, whereas
the control group had an average score of 12.21. The table displays a t-value of 16.78 with a significance
level of 0.00, which is below the alpha threshold of 0.05. Consequently, the null hypothesis, which
suggested no significant difference in waste segregation knowledge between the experimental and control
groups, is rejected. This result highlights a significant difference in knowledge between the groups,
demonstrating that environmental education has effectively improved the understanding of waste
segregation, as reflected by the higher mean score of the experimental group compared to the control group.

Hypothesis two: There is no significant difference in attitudes toward waste segregation between the
experimental and control groups.

Table 6: Independent sample-test on difference in attitudes toward waste segregation between the
experimental and control groups

Grp Pre Mean Post Mean Std. Deviation t-value  Sig.
Attitude experimental group 14.24 21.3000 2.72475 8.94 0.00
control group 13.83 17.3000 3.54908

The average score for the experimental group regarding their attitude toward waste segregation is 21.00,
while the control group’s average score is 17.30. However, relying solely on these figures is not sufficient
for making valid conclusions. Thus, a t-test was performed to determine whether the observed difference
is statistically significant or if it could be attributed to random variation. The results reveal a t-value of 8.94
with a significance level of 0.00, which is below the alpha level of 0.05. Consequently, the null hypothesis,
which suggested no significant difference in attitudes toward waste segregation between the experimental
and control groups, is rejected. This finding indicates a significant difference in attitudes, with
environmental education having a positive effect on students' attitudes toward waste segregation. Therefore,
the null hypothesis (Ho) of no significant differences in attitudes is rejected, while the alternate hypothesis
(H1), which proposes a significant impact of environmental education on students' attitudes, is accepted.

Discussion of Findings
The study’s findings, derived from the analyzed data, address the research questions as follows: A

significant majority of respondents in the experimental group (students in environmental education)
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exhibited high levels of knowledge regarding waste segregation. In contrast, a considerable proportion of
respondents in the control group (Human Kinetics students) exhibited moderate knowledge of waste
segregation. This contrasts with Arora and Agarwal's (2011) findings, which reported lower levels of
knowledge in waste management. However, Barloa (2016) indicated that 73.4% of students found their
knowledge of waste management satisfactory.

Hypothesis testing for the difference in waste segregation knowledge between the experimental and control
groups revealed a significant disparity, demonstrating that environmental education had a substantial impact
on students' knowledge of waste segregation. This result aligns with the findings of Erhabor and Don
(2016), who highlighted the importance of developing environmentally literate students in tertiary
institutions to promote Environmental Education in Nigeria.

A comparative analysis of the data revealed significant differences in respondents' opinions about the
impact of environmental education on attitudes toward waste segregation. Notably, 100% of the
experimental group agreed on the importance of waste segregation in solid waste management, whereas
80% of the control group shared this view, with 20% expressing disagreement. Additionally, 82% of the
experimental group felt that solid waste segregation at the source improves waste minimization and
resource maximization, compared to 65% of the control group. Moreover, 99% of the experimental group
engaged in waste segregation before or during disposal for more effective collection and management,
while 89% of the control group did the same. The findings also showed that 98% of the experimental group
acknowledged that sorting garbage during collection and before disposal enhanced waste management
efficiency, compared to 78% of the control group, with 22% disagreeing. Hypothesis testing confirmed a
significant difference in attitudes toward waste segregation between the experimental and control groups,
indicating that environmental education effectively promotes more positive attitudes, especially among
students in environmental education programs.

Kagawa (2007) highlighted the substantial impact of environmental education on students' environmental
knowledge, aiming to foster pro-environmental intentions and behaviors. Previous research has emphasized
the role of environmental education in shaping environmental attitudes rather than just behavioral
outcomes, consistent with UNESCO's 1978 assertion. This study's findings support the view that
environmental education plays a crucial role in developing environmental knowledge, particularly among
young students.

Conclusion

The data analysis revealed clear differences in knowledge about waste segregation between students in the
experimental group (environmental education) and those in the control group (Human Kinetics). Students
in the environmental education group showed significantly higher levels of knowledge, while HKS students
exhibited a more moderate understanding of waste segregation. The study identified a significant disparity
in waste segregation knowledge between the two groups, with environmental education being a key factor
influencing students' understanding. This finding supports Erhabor and Don's (2016) emphasis on the need
to cultivate environmentally literate students in tertiary institutions to further Environmental Education in
Nigeria.

The comparative analysis of data from both groups revealed significant differences in their perceptions of
the impact of environmental education on attitudes toward waste segregation. The experimental group
demonstrated a stronger agreement on the significance of waste segregation in solid waste management and
the benefits of source segregation compared to the control group. Additionally, a higher proportion of the
experimental group engaged in waste segregation, indicating a more effective approach to waste
management. Hypothesis testing confirmed a significant difference in attitudes toward waste segregation
between the two groups, underscoring the role of environmental education in promoting more positive
attitudes, especially among students in environmental education programs. The study's findings highlight
the crucial role of environmental education in shaping students' understanding and attitudes toward waste



segregation, emphasizing its importance in fostering sustainable waste management practices among young
people.

Recommendations
On the basis of the study findings, the following recommendations are proffered.

1. Given the substantial disparity in waste segregation knowledge between students in environmental
education and non-environmental departments, it's imperative to review and potentially enrich the
environmental education curriculum in tertiary institutions. There should be an emphasis on
integrating comprehensive waste segregation modules to foster a deeper understanding among all
students, beyond just those directly enrolled in environmental education.

2. Encourage interdisciplinary initiatives or collaborative programs within the university that involve
both environmental education and non-environmental departments. This could promote cross-
disciplinary knowledge exchange and better understanding of waste segregation practices among
students from various academic backgrounds.

3. Implement awareness campaigns within the university, targeting all students, to highlight the
significance of waste segregation in environmental sustainability. These campaigns could utilize
various mediums such as seminars, workshops, and information sessions to foster a collective
understanding of the importance of waste segregation practices.

4. Establish a framework for continuous monitoring and evaluation of waste segregation practices
among students. This process could include periodic assessments and feedback mechanisms to
gauge the effectiveness of educational efforts, enabling adjustments and improvements in the
educational approaches to ensure sustained impact and understanding.

5. Providing facilities for demonstrating the waste segregation process in higher education institutions
is essential for achieving the goals and benefits of environmental education.
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