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Abstract

Anthropogenic activities are causing degradation in the environment at an alarming pace, which in turn causes
a host of environmental challenges including acid rain, rising sea levels, incorrect monsoons, and global
warming. There are many great things about science and technology, but we are paying an extremely high
"price" for them. Industrialization alone is not enough to sustain economic growth. Scientific knowledge and
technological advancement can only play a supporting role in the movement toward a more sustainable global
environment; they cannot provide the solution on their own. Therefore, individuals need to be empowered with
vital information and education if we are to attain an acceptable degree of global environmental sustainability.
It is feasible to bring about tremendous changes in the public's thinking via educational institutions since they
are the locations where society is most closely encountered. Encouraging learner awareness of ambient
conditions in their area and their active engagement in fixing local issues makes environmental education a
useful preventative measure to save youngsters living in polluted regions. The impact of environmental
education on environmental sustainability is the focus of this study. The literature provides essential
understanding into the ways in which Environmental Education (EE) might encourage pro-environmental
behaviour via studies that concentrate on the link between various experiences and learning outcomes. In
accordance with the importance of environmental education for sustainable development, this research aims to
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conduct a survey on the effectiveness of an intervention called EESD (Environmental Education Suitability
Development) in improving students' environmental knowledge.
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Introduction

One aspect of environmental sustainability is the protecting of natural resources and the preservation of global
ecosystems. Both the present and the future health and happiness of individuals will be improved by this. Since
many actions impacting the environment do not have an immediate effect, looking forward is an essential
component of environmental sustainability.

The Earth as a whole is a "commons," just like that sheep field. We, the people on Earth, depend on
the planet's resources for everything. We need water to drink, air to breathe, plants to eat, and metal and wood
to build things (Pushpavalli et al., 2024). Our energy sources, from fossil fuels that are bad for the environment
to sustainable energy sources like wind, sun, water, biomass, and wave energy, all come from nature or are
driven by natural processes (Javvaji et al., 2022). There are also a huge number of other materials that modern
businesses depend on (Culpa et al., 2021, Rao et al., 2021)).

However, if we utilize these things up too quickly, future people won't be able to use them. We need
to learn how to use our species in a way that doesn't harm them if we want them to live and do well. Like the
sheep farmers, we need to change how we use things so they don't hurt the earth. That's what it means to be
environmentally sustainable. It has to do with making sure we have enough tools for tomorrow and what we
need today.

The word "sustainable" is often used as a synonym for "green" or "eco-friendly," although it really
refers to more than just those two concepts. A green action, way of life, or community does the least amount
of damage to the earth right now. A healthy action, way of life, or society, on the other hand, is one that can go
on forever.

As a result, sustainable growth seems like an unwise choice for many countries around the world.
Humans need to learn how to be more sensitive to nature and build a strong environmental education (EE)
system right now to protect the environment and make it survive.

Environmental Education (EE)

People can learn about different environmental problems, contribute to resolving them, and take steps to
preserve and enhance the environment through this process. People learn more about environmental issues and
how to solve them through environmental education. They also gain the knowledge and skills they need to
make responsible choices. It is made up of several elements. Here are some of them:

o Knowledge of the environment and care for natural problems and issues.

e Environmental awareness and familiarity with ecological issues.

e An understanding for the environment and a desire to keep, protect, or improve the quality of the
environment.
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e People who care about the environment and want to keep it in a good state and make it better should
have certain skills. These skills can help people find and solve environmental problems.
e Doing things and doing actions that contribute to solving environmental problems.

Environmental education doesn't support a single point of view or activity over another. Instead,
environmental education educates people how to think critically about different sides of an issue. It also helps
the person get better at making decisions and resolving issues. The National Environmental Education Act of
1990 says that the Environmental Protection Agency must lead the way in teaching people more about the
environment across the country. To run this program, the Environmental Protection Agency set up a
Department of Environmental Education.

Figure 1 shows how important environmental education is for making nature sustainability. A lot of
people think that education is important for supporting sustainable development and changing how people
think about and act on problems of development and the environment (Franzolin et al., 2021; Sousa et al.,
2016; Muralidharan, 2020). A few research studies have examined into this, even though education has a big
impact on how people think about and feel about protecting species (Przulj et al., 2022). Environmental
education has been around since the 1800s, and it has dealt with issues like protecting nature, changing people's
behaviour, and fighting pollution, among others (Sotnikova et al., 2022). However, it looks like not much has
been done to educate people about natural suitability (Duan et al., 2022). This study wants to fill in this
knowledge gap by looking into a survey on how important EE is for natural sustainability. In the direction of
natural suability, this can help lead strategies and policies (Radmanovi¢ et al., 2018).
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Figure 1. Impact of EE on Natural Sustainability
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EESD (Environmental Education for Sustainable Development)

Teaching people about the environment and the problems it faces, providing them with the tools they need to
solve those problems, and encouraging them to make responsible choices based on that information are all
goals of environmental education (UNESCO, Tbilisi Declaration, 1977). In contrast to sustainable
development, which seeks to address current needs without affecting those of future generations, education for
sustainable development (ESD) teaches people how to think critically about issues, gather relevant
information, and put their knowledge into practice in a way that benefits both themselves and others, both now
and in the future. The United Nations Educational, Scientific, and Cultural Organization (UNESCO) (2005)
defines sustainable development as an approach to progress that takes into account all aspects of a society,
including but not limited to: people, places, and things. It also recognizes the importance of addressing issues
like poverty, inequality, human rights, health, education, and intercultural dialogue. The impact of EE on nature
sustainability is illustrated in Figure 2.
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Figure 2. Diagrammatic Structure of EESD

Despite a great deal of literature on environmental education and related topics, there is a lack of
literature on environmental education and sustainable development (EESD). In spite of these constraints, this
chapter endeavours to provide a brief literature overview on the current state of EESD in national and
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international research fields conducted in education system. After a thorough examination of various sources,
we have a greater understanding of what it means to be environmentally educated. This includes not only
knowing about environmental issues and ecological systems, but also having the necessary cognitive abilities,
attitudes, and knowledge to respond appropriately to these challenges (Hungerford & Volk 1990; Simmons,
2004; Sumithra & Sakshi, 2024; Doig et al., 2022; Grant, 1997).

1. Active Teaching Learning Approach for EESD

Dynamic teaching and learning processes are important to EESD. The foundation of active learning lies in
pedagogic theory, which holds that lecture-based courses have their limits (Gardiner, 1994; ACAR &
Yiiksekdag, 2023). Research conducted (McLeish, 1968; Davis & Alexander, 1977; Saunders, 1980; Doris et
al., 2023; Bonwell & Eison, 1991) indicates that lectures do not effectively aid students in learning, retention,
problem-solving, and self-directed study. More studies show that students remember more when they take an
active role in their own education rather of only receiving information (Stefanov, 2018; Cooper et al., 2000;
Grant, 1997; Rahmawan et al., 2023). Regarding this issue, the work of (Fink, 2003) on "important learning
experiences" is demonstrating. Both the process and the result of learning may be enhanced via meaningful
experiences. Students can acquire fundamental topic knowledge while also having the chance to manage
complicated projects, use critical thinking, and build inquiry skills that are applicable in real-world situations.
The focus is on learning as a process and creating environments that allow for substantial learning to take place
(Fink, 2003; Navya & Sunandini, 2021). Reading for enjoyment has been the subject of a large body of research
from throughout the globe. An up-to-date assessment of leisure reading is what this research is all about. To
pave the way for future studies, this study also discusses libraries' functions in encouraging leisure reading
(Sakib Biswas, 2023).
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Figure 3. EESD Active Learning Strategy

Figure 3 shows how active learning techniques prioritize constructive features in knowledge
processing, such as self-directed inquiry and the organization and reorganization of existing information. A
problem-solving perspective, a critical approach, and knowledge assessment are also necessary for the
processing of information in active learning. A learner's capacity to use cognitive processes to generate new
information and to clarify on existing knowledge is the pinnacle of knowledge processing. The most recent



Natural and Engineering Sciences 62

theories of learning suggest that students' capacity to direct their own learning, cultivate their own habits of
inquiry, and regulate and reflect upon their own learning processes are also important to their success in
learning. According to (Niemi, 2002) meta-cognitive abilities are fundamental.

All levels of educational system suffer from an absence of meta-cognitive knowledge and an absence
of understanding about active learning methodologies and strategies. Schools are failing to provide their
students with sufficient meta-knowledge about learning. Rather than isolating pupils, active learning involves
developing their abilities and giving them freedom. In order to uphold the value of active learning, younger
teachers need a lot of support. During their time as future teachers, they should have more chances to engage
in active learning (Niemi, 2002).

The fieldwork environment is so unique and distinctive that it has the potential to improve long-term
memory (Rickinson et al., 2004). A person's personal development and social abilities may be enhanced by
well-executed fieldwork, especially residential experience. The most crucial part is that the cognitive and
emotional domains may reinforce one another, with one domain impacting the other and laying the way for
higher-order learning (Rahmawan et al., 2023).

2. Research on Environmental Education

Finding, predicting, and controlling environmental behaviour factors were the primary focus of environmental
education research in the '60s and '80s (Palmer & Suggate, 2004; Hammad, 2020) Environmental knowledge,
awareness of environmental issues and questions, actions, understanding, and participation have all been the
subject of research in the past ten years. These studies include those (Sherburn & Devlin, 2004; Zimmer et al.,
1994; Morgil et al., 2004; Doris et al., 2023; Myeongjoo et al., 2024)).

Sample Study N Country Methods and Purposes
(Nicolaou et al., 2009) 12 Greece Exploring the evolution of environmental knowledge and decision-making abilities using
qualitative research
(Shobeiri et al., 2007) 991 | India-Iran Two nations' environmental consciousness levels compared
(Barraza & Walford, 2002) 246 Mexico - Analysing the data to see what factors may be impacting people's understanding of and
UK actions toward the environment
(Jinliang et al., 2004) 117 China Quantitative research that examines the nature and level of environmental awareness
9
(Korhonen & Lappalainen, 212 | Madagasc Research using quantitative methods to investigate sustainable development
2004) ar
(Negev et al., 2008) 310 Israel Evaluation of pupils' "environmental literacy" using a quantitative study
1
(Said et al., 2007) 306 Malaysia Results from quantitative research on the effects of environmental education on student
behaviour
(Duan & Fortner, 2005) 108 China Research using quantitative methods explores how children perceive both the internal and
external elements influencing environmental issues
(Palmer & Suggate, 2004) 322 UK Research that tracks people over time to see how their environmental education develops
(Tuohino, 2003) 586 Finland Findings from a quantitative survey on people's perspectives on environmental
sustainability
(Haigh, 2006) 450 UK Analysing a Non-Governmental Organization
(Dresner & Gill, 1994) 28 USA Research on camping along with environmental education using quantitative methods
(Evans & Gill, 1996) 173 UK Perspectives and an environmental focus as measured quantitatively
(Hammad, 2020) 88 Turkey Statistical analysis of the impact of online environmental education on students'
understanding and sensitivity to environmental issues
(Uzunboylu et al., 2009) 41 North Quantitative research on the relationship between sustainable development and mobile
Cyprus technology usage
(Day, 2004) 23 USA Research using quantitative methods to investigate the impact of art on promoting
sustainability among students
(Heo, 2004) NA Korea The purpose of this quantitative research is to examine the relationship between online
storytelling and environmental education.
(Pacheco et al., 2006) NA USA Evaluating the relationship between environmental education and gaming
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Perceptions of Professionals Regarding EE
1. Instruction and Instructor Preparation

In order to advance environmental education activities and the environmental literacy of the next generation,
teachers play critical responsibilities (World Council for Education and Development, 1987). According to the
United Nations Educational, Scientific, and Cultural Organization (UNESCO), one of the crucial aspects that
contributes to the failure of environmental education initiatives along with environmental education curriculum
is inadequate teacher training. Providing future educators with comprehensive courses on environmental
education is vital in order to assist them in developing and implementing successful environmental educational
programs (Spork, 1992). Cross-cultural research was carried out (De Chano, 2006) with participants hailing
from various countries. The findings of the study revealed that there was no significant correlation between
the environmental knowledge of the respondents and their views on the environment attitude. Through the use
of a psychometric model, (Dillon & Gayford, 1997; Sesmiarni et al., 2023) examined the potential relationships
between environmental attitudes, behavioural intentions, principles, and understanding of environmental issues
among future teachers. Although attitudes were shown to be a highly consistently linked variable to behavioural
intentions, they also found that individual perceptions as well as perceived behavioural control had strong
connections.

The strategies that are used by both the instructor and the students are directly connected to the level
of success that is achieved in environmental education (EE). The whole educational paradigm is always shifting
as a result of the unending changes in social and technical conditions (Gang, Ph, 1989). This is because we
live in an era when knowledge is constantly expanding. Several issues that are associated with effective
teaching are currently being investigated. These issues include learners working together in small teams
(Carlson, 2003), arguing (Christudason, 2003), collaborative learning (Gwee, 2003), cooperation and
competition, topic, meaningful education, group projects, resolving issues (Meyer-Hole, 2003), discussions
(Toy, 2003), inspiration (Lines, 2003), and evaluating teachers (Monahan, 2000). As educators, it is their
responsibility to organize, lead, guide, assist, and provide support for the cognitive activity of pupils who are
curious. Within the context of the educational process, the student is the focal point (Marzano, 1997). It is no
longer sufficient for a teacher to have a great deal of knowledge; rather, he or she must be able to present the
material in a manner that is both easy to understand and exciting fields and they must also possess a unique
personality. Learning should be facilitated and directed by him or her by encouraging learners to ask inquiries,
responding to their responses, assisting students in accepting challenges and conflicts, discussing
inconsistencies thinking critically, and offering innovative solutions (Kostova, 1998).

2. How Educators Think about, Approach, and Act in Relation to EE

In the study (Shahnawaj, 1990), the researchers investigated the concern for the environment and
environmental views of teachers working in secondary and upper secondary schools. It was shown that 95 % of
instructors had favorable opinions about the environment. The environmental views of instructors who had
received training and those who had not received training were identical. The study (Patel & Patel, 1994)
investigated the environmental consciousness of 120 primary school teachers who taught students in grades I
to IV. The researchers discovered that male instructors who had been teaching for a longer period of time and
who worked in metropolitan areas had a greater understanding of environmental education (Patel & Patel,
1995). A research that was conducted on one hundred teachers working in secondary schools discovered that
there was no significant variation in environmental awareness among instructors in relation to their previous
history of experience. A study conducted (Pradhan, 1995). when compared the environmental knowledge of
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124 students who were enrolled in two different teacher education institutions. The researchers discovered that
there were significant differences in environmental awareness between urban and rural teacher trainees, as well
as between those who held degrees in master's and bachelors' degrees, and between trainees' subject
backgrounds. education survey, concept mapping, and interviews, (Todt, 1995) conducted an investigation on
the environmental education of teachers in south central Ohio. The findings revealed that there was a significant
knowledge gap among the instructors about ecological systems among the teachers. According to the findings
of his research on primary school teachers in the Dang region of Gujarat, (Patel, 1999). came to conclusion
that these instructors had a high degree of environmental awareness. In addition to this, he discovered that
male instructors, teachers with more than 35 years of experience, and teachers with graduate degrees had a
greater knowledge of the environment than their counterparts who were female, had less experience, and were
participants in Primary instructors Training.

Owens, (2000). conducted an evaluation of the environmental literacy of urban and middle school
teachers of nominal background. It was discovered that there were significant differences among instructors in
terms of their racial or ethnic origin, the subject areas they taught, and the number of years they had been
teaching. It would seem that environmental courses, both pre-service and in-service, have a favourable
influence on environmental behaviour, environmental sensitivity, environmental awareness, and environmental
values; however, it does not appear that environmental knowledge is affected by these courses. (Sahoo &
Gupta, 2000) discovered that academic success has a considerable impact on the environmental awareness of
pupils in higher secondary education in the state of Rajasthan. It was also shown that students who had a strong
scientific attitude scored higher in environmental awareness than their counterparts who had a poor scientific
attitude. This was the case in the majority of the occasions. Researchers in two cities in Pakistan set out to
characterize the extent to which residents in areas with varying degrees of formal education were taught about
environmental issues (Daudi, 2000).

Researchers in the field of environmental education discovered that secondary school teachers lacked
enough environmental understanding in research that looked at this same topic (Pradhan, 2002). Environmental
consciousness was not significantly different between male and female teachers, but it was significantly
different between scientific, social science, and language teachers, and also between teachers in urban and rural
areas. irrespective of whether they follow the same or a different curriculum, (Tripathi, 2002) found no
significant difference between central schools and other schools when comparing the environmental awareness
of pupils attending other schools at the tenth standard level. But there was a huge disparity between the sexes,
as well as among the arts and sciences majors. Findings from the study that looked at secondary school students'
environmental interest in relation to their environmental beliefs (Abraham & Arjunan, 2005) showed that these
students were not very concerned about the environment.

Recommendations

The design of strategies, logistics, and extensive support systems at various levels, both within the school
system and outside of it, would be required in order to meet the requirements for the introduction and execution
of environmental education as an independent topic.

Not only should the textbooks on environmental science include sections on the natural and physical
environments, but they should also include sections on the social environments, since a child's life encompasses
the family, the school, the neighbourhood, and the community within which they live. It is not necessary for
the material of the textbook to be exhaustive. Instead of a shallow and information-heavy treatment of a wide
range of subjects, the stress should be a treatment of chosen themes that are exciting and meaningful. This will
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ensure that the kid is not burdened by the stress. It is expected that the curriculum and the teaching and learning
process would result in socialization and assist in the creation of attitudes. Lakes, ponds, woods, animals, and
environmental challenges are some examples of local natural habitats and resources that should be included in
the curriculum for environmental education at the middle school level. As part of the environmental literacy
curriculum in schools, students should be required to participate in service learning in order to increase their
understanding of local environmental issues and their participation in local environmental preservation
activities.

The objective of all environmental educators is to enhance the educational viewpoint for
environmental learning, and they must play a leading part in bringing the complexity of the environment and
the challenges it poses to society to the attention of instructors. Environmental trainers may further enhance
student learning about the environment by providing teachers and publishers with extra relevant environmental
challenges as an example pertinent to scientific courses, as well as by giving chances for engaging problem-
solving and service-learning. Educators should take their pupils out into natural surroundings and increase the
amount of field practices they utilize in order to satisfy students' born interest about the environment and to
assist them in understanding how what they learn in the classroom can be used in real-world situations. As the
child develops, there is an urgent requirement for the methodical incorporation of environmental education
into the curriculum of schools, beginning with the most basic environmental factors and progressing to national
and global environmental concerns.

Conclusion

All parties involved must work together, including schools, NGOs, and local governments, to create long-term
environmental projects that address pressing issues like water and conservation of biodiversity, pollutants in
the air, garbage disposal, recycling, and reusing. Researchers, practitioners, and policymakers in the area of
educational and developmental sciences need to forge stronger connections in order for the results of EESD
studies to inform actual field practice and policymaking. The current research should be re-evaluated by
policymakers together with their limitations in order to open up new avenues for the large-scale design and
implementation of EESD initiatives.
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