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INTRODUCTION 

 

1. Introduction 

Appreciation of, and concern for our environment is nothing new (NEEAC, 1996). 

Since the early writings of John Muir (Studies in the Sierra 1950, the Mountains of 

California 1894, Our National Parks 1901, and Steep Trails 1919), Aldo Leopold (Game 

Management 1933  and A Sand County Almanac 1949) and Henry David Thoreau (Aulus 

Persius Flaccus 1840, The Services 1840, The Landlord 1843 and Poems of Nature 1895), 

amongst others, concern over humankind‘s impact on the environment has been well 

discussed and documented. In 1962, Rachel Carson‘s release of Silent Spring, a seminal 

work documenting the effects of pesticides in the environment, brought about a new sense 

of urgency in how humankind interacted with their environment and paved the foundation 

for environmental literacy. In  early 1970s, the emergence  of environmental education 

movements had given a powerful boost by United Nations conference on the human 

environment held in Stockholm (1972)  focusing the attention on environmental concerns. 

It was considered as a milestone, as it led to the creation and promotion of many NGOs 

working towards the conservation of the environment. It also recommended that 

environmental education (EE) should be recognised and promoted in all countries. 

As Daniel Einstein (1995) notes, ―a new educational movement was born‖ after 

the publication of the landmark book, the silent spring in 1962. Silent Spring quickly 

became a catalyst for the environmental movement. From this movement, a different 

emphasis began to emerge, one is that development of awareness of human complicity in 

environmental decline and the other on involvement of public values that stressed the 

quality of the human experience and hence of the human environment (NEEAC, 1996). 

Public concern over our effects on the world around us began to mount. Events that both 

celebrated the environment as well as called to attention the issues affecting environment 

became increasingly popular. Earth Day was born in 1970. Those who taught about the 

environment called for a new type of curriculum that included an examination on the 

values and attitudes people used to make decisions regarding the environment (Einstein, 

1995). The environmental educators began to work towards a common definition for 

environmental education. 

 

1.1 Definitions 

Environmental education has been defined and redefined over the last twenty five 

years. Definitional issues are inherent in a field this broad and encompassing. It is 

generally agreed that environmental education is a process that creates awareness and 

understanding of the relationship between humans and their many environments - natural, 

http://en.wikipedia.org/wiki/A_Sand_County_Almanac
http://en.wikipedia.org/wiki/The_Service
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man-made, cultural and technology. Environmental education is concerned with 

knowledge, values, attitudes, application and has as its aim responsible environmental 

behaviour (NEEAC, 1996). 

 

1.2 The emergence of Environmental education for sustainable development (EESD)  

Sustainable development is defined as ―Humanity has the ability to make 

development sustainable to ensure that it meets the needs of the present without 

compromising the ability of future generations to meet their own needs‖ (Kates et.al., 

2005). 

Sustainable development, as a concept, emerged in 1970s along with the 

development of industrialization. Especially in 1987, with the report entitled ―Our 

Common Future‖ (Brundtland Report, 2002) published by World Commission on 

Environment and Development, sustainable development concept which has the principle 

of development without disregarding environment has received a great deal of attention 

throughout the world. (Ercoskun, 2005). 

The concept of sustainable development is an important milestone in 

environmental theory because it posits how society itself should be organized, and not 

simply why certain environmental protections should be adopted or how they can be best 

implemented. This ambitious interpretation is widely shared by business leaders, policy 

activists, and academics alike. Of course, just how much social and economic change is 

necessary to achieve sustainability depends upon how ―unsustainable‖ one believes the 

present to be. Many advocates of the idea clearly believe the present to be quite 

unsustainable and thus are prepared for radical change (Taylor, 2002). 

The concept of SD gained worldwide momentum with the publication of Our 

Common Future by the World Commission on Environment and Development (WCED) 

in 1987. Among the plethora of definitions on SD, the most widely accepted definition is 

by WCED -―development that meets the needs of the present without compromising the 

ability of future generations to meet their own needs.‖ Thus, this definition is in wider 

agreement with several other international initiatives IUCN, the Tbilisi Declaration 

(1977), the International Education Program (IEEP), the UN Conference on Environment 

and Development in 1992, the Earth Summit, Agenda 21 (Chapter 36),  Millennium 

Development Goals,  the Education for All Dakar Framework for Action, Decade of 

Education for Sustainable Development (2005–2014)as a way of signalling that education 

and learning lie at the heart of approaches to sustainable development, the 2002 

Johannesburg Summit Decade of Education for sustainable development UNESCO, and 

the Ahmadabad conference on education for sustainable development(2004). 

EE deals with the environmental concepts such as the physical and biological 

environment and their inseparable linkages. Environmental Education for Sustainable 
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Development (EESD) is a dynamic concept that utilizes all aspects of public awareness, 

education and training to create or enhance an understanding of the linkages among the 

issues of sustainable development and to develop the knowledge, skills, perspectives, and 

values which will empower people of all ages to assume responsibility for creating and 

enjoying a sustainable future (UNESCO, 2004). Environmental education and 

sustainability are familiar concepts and introducing environmental education is often 

viewed as a key step toward sustainable development (UNESCO, 2004).   

Several scholars have suggested that EE/EESD should encompass education 

about, in/through, and for the environment (1980; Tilbury; Gough, 1992; Fien, 1993; 

1997; Lucas, 1995; Lee, 1997). It has been strongly argued that a combined approach 

adopting different research methods is advantageous in environmental education research, 

or even essential to our understanding of the world (Gerber, 1998; Lee, 2000; Lidstone; 

Hagenbuch 2009, Bas 2010, Kose et. al, 2011). 

Education for Sustainable Development (ESD)/Environmental education for 

sustainable development (EESD) is a concept encompassing a vision of education that 

seeks to empower people of all ages to assume responsibility for creating a sustainable 

future. For many years environmental education has sought to develop knowledge about 

the environment and to establish an ethic of caring towards the natural world. It has also 

grown over time to recognize the need to engage with many different interests in society 

in order to address environmental issues. Environmental education for sustainability 

acknowledges what has always been true, ‗that how people perceive and interact with 

their environment (their worldviews) cannot be separated from the society and the culture 

they live in‘. Importantly, recognition of the many values natural and cultural which the 

environment may encompass including the protection of places of National Heritage 

Significance, based on their natural, cultural and indigenous values. It is timely that this 

statement, Educating for a Sustainable Future, is released during the first year of the 

United Nations Decade of Education for Sustainable Development (UNDESD 2005–

2014). 

ESD implies a shift from viewing education as a delivery mechanism, to the 

recognition that we are all learners as well as teachers. ESD must happen in villages and 

cities, schools and universities, corporate offices and assembly lines, and in the offices of 

ministers and civil servants. All must struggle with how to live and work in a way that 

protects the environment, advances social justice, and promotes economic fairness for 

present and future generations. We must learn how to resolve conflicts, create a caring 

society, and live in peace. ESD must start with examining our own lifestyles and our 

willingness to model and advance sustainability in our communities. We pledge to share 

our diverse experiences and collective knowledge to refine the vision of sustainability 

while continually expanding its practice. Through our actions we will add substance to 

the UNDESD processes (Education for a Sustainable Future conference held at Centre for 

Environment Education, Ahmedabad, India 2004).  
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Though several publications are available on environmental education in India, 

there is no comprehensive attempt to assess the efficacy and impacts of EE/EESD 

strategies at school level. Hence, as a pioneering attempt, the present study was initiated. 

The primary focus of this study is to enhance knowledge, attitudes, behaviour and skills 

and concern for issues of environmental problems. This was done through active EESD 

teaching-learning approach in EESD at school level in Puducherry and Cuddalore 

regions. 

The present study is restricted to urban/peri-urban schools, as they are more 

concerned with environmental deterioration than the rural areas. Schools can make 

considerable difference in motivating and mobilizing local communities through 

teachers/students, for improving environmental quality. Creation of understanding and 

knowledge on the environment among middle school students would change their 

behaviour and attitudes that could lead to action towards solving their local environmental 

problems.  This will help in meeting the NCF-2005 guiding principles for curriculum 

development.  

Research focusing on the relationship between different experiences and learning 

outcomes will add to the existing literature with important insights regarding how best to 

develop programs that promote pro-environmental behaviour. Therefore, the goal of this 

study is to investigate whether an active EESD intervention which uses cognitive and 

affective engagement strategies can increase student‘s knowledge, attitude, behaviour and 

skills. In order to do this, the effectiveness of active EESD intervention based 

intervention is compared to a traditional intervention.  

 

1.3 Objectives 

The major Objectives of this action research are to foster the acquisition and 

transfer of knowledge, skills and attributes concerning the environment and sustainable 

development at the local level through the implementation of the specially prepared 

EESD modules and to monitor their efficacy in selected schools. The specific objectives 

are to: 

 assess the student‘s knowledge, behavioural attitudes, and actions towards 

environmental problems, issues, conservation and protection of biodiversity/vital 

natural resources-especially air and water, besides solid waste management 

 investigate the changes in student‘s knowledge, attitude, behaviour and skills 

before and after the EESD interventions among the school students  

 investigate the environmental education awareness of school teachers as a 

function of school type, residential background, and gender. 
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 analyze the magnitude of environmental literacy presented in science and social 

science text books in Tamil Nadu and to compare them with national missions of 

environmental literacy prescribed by National council of Educational Research 

and Training (NCERT). 
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STRUCTURE OF THE THESIS 

 

This thesis is organised into seven chapters. In the first chapter, a origination of 

environmental education (EE) and environmental education for sustainable development 

(EESD), the characteristic of EE and EESD, objectives of EE, the global and national 

perspectives of EE and EESD and international and national conferences on EE are 

presented in chapter one besides this the chapter included the major objectives of the 

study are also presented. 

Second chapter included the background of the study this chapter consist of five 

subheadings. The first one deals with the global perspectives on EE. The second sub 

heading deals with the evolution of environmental education-An Indian perspective. The 

third sub heading focused on characteristics of EE. Fourth subheading deals with 

Environmental Education for Sustainable Development (EESD)-A global perspectives. 

The last subheading of this chapter covers the topic - EESD-An Indian perspective  

In chapter three there are three part of review of literature were presented in the 

first part of review explores the relevant literature on the status of environmental 

education for sustainable development in the international and national context. This 

chapter also reveals the studies related to the role of active EESD teaching learning 

approach in Environmental Education for sustainable development in schools in India and 

other parts the world. In the second part of review of literature focusing on environmental 

knowledge, environmental attitudes, and environmental behaviours, primarily from 

environmental education literature, was considered. The information regarding 

demographic variable (such as age, education, income, gender, locality and management) 

and, environmental knowledge, attitudes and behaviours was highlighted. In the third part 

of review a defining on environmental literacy from national and international 

perspectives were presented.  

 

Chapter four focuses on the study area description of Puducherry and Cuddalore 

were presented in which the demographical data, climatological data, the current 

environmental status were also presented both for Puducherry and Cuddalore. 

 

Chapter five describes the methodology of the study most suited to undertake the 

research. This includes theoretical framework, sampling strategies, program 

implementation, program evaluation, tools and techniques, validation, and statistical 

analysis for active EESD, teacher‘s perception on environmental education and content 

analysis 

 

Chapter six presents the results and discussions. These results are organised based 

on the objectives set out in the research. Hence this chapter subdivided into three sections 

namely; 
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1. The effectiveness of active EESD teaching learning approach (Student part) 

2. Teachers perception on environmental education (Teachers part) 

3. Content analysis 

In each of the sections results are presented and discussed in detail. The objectives were 

revisited to address major findings. 

 

Chapter seven provides conclusions and recommendations emerging from the 

study. Outputs derived in the whole study were used to provide key recommendations for 

curriculum, updating the teacher‘s knowledge, attitudes towards environmental education 

and policy related to environmental education for sustainable development 
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BACKGROUND OF THE STUDY 

 

2. Chapter Background 

This chapter consists of five subheadings. The first one deals with the global 

perspectives on EE. The second sub heading pertains to the evolution of environmental 

education-An Indian perspective. The third sub heading focus on characteristics of EE. 

Fourth subheading deals with Environmental Education for Sustainable Development 

(EESD)-A global perspectives. The last subheading of this chapter covers the topic - 

EESD-An Indian perspective.  

 

2.1 The Evolution of Environmental Education- global perspectives  

The concept of Environmental education (EE) was first formalized by the 

International Union for the Conservation of Nature (IUCN), in 1970 at a meeting in 

Nevada, USA, as a process of recognizing values and classifying concepts in order to 

develop skills and attitudes necessary to understand and appreciate the inter-relatedness 

among man, his culture and his biophysical surroundings. Environmental Education also 

entails practice in decision-making and self-formulating of a code of behavior about the 

issues concerning environmental quality (IUCN, 1970). Subsequently, Environmental 

Education was recognized and its development was recommended by the World 

Community as a measure for the understanding, protection and improvement of the 

environment and its quality (United Nations, 1972; UNESCO-UNEP, 1976). 

 

2.1.1 Belgrade Charter, 1975 

The Belgrade Charter was developed in 1975 at the United Nations Educational, 

Scientific, and Cultural Organization Conference in Yugoslavia, and it provides a widely 

accepted goal statement for environmental education: The goal of environmental 

education is to develop a world population that is aware of, and concerned about, the 

environment and its associated problems, and which has the knowledge, skills, attitudes, 

motivations, and commitment to work individually and collectively towards obtaining 

solutions for current problems and the prevention from forthcoming ones (UNESCO, 

1976). 

 

2.1.2 Tbilisi Declaration, 1977 

Following Belgrade, the world's first Intergovernmental Conference on 

Environmental Education was held in Tbilisi, Georgia. The representatives at the Tbilisi 

Conference adopted the Tbilisi Declaration, which challenged environmental education to 

create awareness and values amongst humankind in order to improve the qualities of life 

and the environment. A major outcome of Tbilisi, gave detailed description on the 
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objectives of environmental education viz: awareness, knowledge, attitudes, skills and 

participation. Most environmental educators have since then universally adopted these 

objectives. A brief explanation is provided against these objectives:  

 Awareness-to help social groups and individuals acquire an awareness and 

sensitivity to the total environment and its allied problems. 

 Knowledge– to help social groups and individuals gain a variety of experience in, 

and to acquire a basic understanding of, the environment and its associated 

problems. 

 Attitudes-to help social groups and individuals acquire a set of values and 

feelings of concern for the environment and the motivation for actively 

participating in environmental improvement and protection. 

 Skills-to help social groups and individuals acquire the skills for identifying and 

solving environmental problems. 

 Participation-to provide social groups and individuals with an opportunity to 

actively involve at all levels in working toward resolution of environmental 

problems.  

 

2.1.3 The 4
th

 International Conference on Environmental Education, 2007 

The 4
th

 International Conference on Environmental Education was held at Centre 

for Environment Education, Ahmadabad from November 24
th

 to November 28
th

, 2007. 

The five day Conference was attended by over 1500 participants from 97 countries. The 

Conference was hosted by the Centre for Environment Education on behalf of the 

Government of India. Two ministries of Government of India, namely the Ministry of 

Human Resource Development and the Ministry of Environment and Forests were co-

organizers of the event. The event was co-sponsored by UNESCO and UNEP. 

The aim of this Conference was to understand what has emerged out of the 

discipline of Environment Education (EE) since Tbilisi declaration and the role of EE 

within Education for Sustainable Development (ESD). The conference provided an 

opportunity to consider how EE and ESD can partner and strengthen each other towards 

building a sustainable future. 

The outcomes of Tbilisi, Belgrade and Ahmadabad conferences have, in many 

ways, provided the basis for many environmental education programs. Certainly, having 

both a commonly accepted goal statement and associated set of objectives has allowed 

many educators to better address the desired outcomes through the programs. Equal to the 

need to identify both a common goal and set of objectives, requires consideration of the 

characteristics of environmental education. 
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2.2 The Evolution of Environmental Education-An Indian perspective 

The Honourable Supreme Court of India in 1991 made environment education 

compulsory at all levels of education. A curriculum framework prepared by the NCERT 

has been accepted by the Court as the guideline for State Education Departments to 

develop textbooks for schools from 2004-2005 onward. While efforts at integrating 

environmental concepts into curricula have been going on since over 15 years, the judicial 

interest in the issue has given it impetus. NGO networks, including Centre for 

Environment Education (CEE), in partnership with the Departments of Education and 

academic institutions, carry out teacher training in EE. In-service and pre-service 

opportunities for incorporating EE are offered through EE courses and project work. 

However, rigid and overloaded curricula, time constraints and a conventional approach to 

teaching still pose a challenge to the integration of EE in formal education. Systemic 

changes and ongoing capacity-building will be required to address the issue. Distance 

education may be explored as an option for ESD.   

The State's responsibility with regard to environmental protection has been laid down 

under Article 48-A of our Constitution, which reads as follows: "The State shall 

endeavour to protect and improve the environment and to safeguard the forests and 

wildlife of the country". Environmental protection is a fundamental duty of every citizen 

of this country under Article 51-A (g) of our Constitution which reads as follows: "It shall 

be the duty of every citizen of India to protect and improve the natural environment 

including forests, lakes, rivers and wildlife and to have compassion for living creatures." 

Article 21 of the Constitution is a fundamental right which reads as follows: "No person 

shall be deprived of his life or personal liberty except according to procedure established 

by law." The State's responsibility with regard to raising the level of nutrition and the 

standard of living and to improve public health has been laid down under Article 47 of the 

Constitution which reads as follows: "The State shall regard the raising of the level of 

nutrition and the standard of living of its people and the improvement of public health as 

among its primary duties and, in particular, the State shall endeavour to bring about 

prohibition of the consumption except for medicinal purposes of intoxicating drinks and 

of drugs which are injurious to health."   

 

The 42nd amendment to the Constitution was brought about in the year 1974 makes it the 

responsibility of the State Government to protect and improve the environment and to 

safeguard the forests and wildlife of the country. The latter, under Fundamental Duties, 

makes it the fundamental duty of every citizen to protect and improve the natural 

environment including forests, lakes, rivers and wildlife and to have compassion for 

living creatures. 
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The National Policy on Education 1986 (renewed in 1992) stated: There is a 

paramount need to create a consciousness of the environment. It must permeate all ages 

and all sections of society, beginning with the child.  

 

The National Curriculum Framework 2005 envisages that Environmental 

Education to be imparted in an infusion model in the Upper Primary and Secondary 

stages of school education with an aim to bring about sensitivity towards the 

environment. The policy documents had been emphasizing on the subject since 1968. The 

result is highly aware generation. But the action towards it was still lacking. Therefore, 

NCF-2005 focuses on bringing about a generation which is sensitive and ready to work 

for it. National Focus Groups-Position Paper on Habitat and Learning which forms the 

basis of Environmental Education as discussed in NCF-2005, emphasizes that EE with its 

holistic approach will form the new paradigm and replace sectoral thinking by 

multidisplinary thinking. Further it states that the very nature of EE will help in building 

capacity for critical thinking and problem solving instead of rote memorisation. The 

position paper also provides a flowchart and a road-map for the implementation of EE. 

India has been striving hard to address problems of poverty, unemployment, 

illiteracy, population growth and ecological disorganization, which are directly impinging 

on the country‘s sustainable development. As sustainable development calls for a 

dynamic equilibrium among the social, cultural, economic and ecological factors, there is 

a growing realization that if sustainable development is to be realized, India has to 

address many problems associated with these factors as a matter of priority. Further, the 

Government also realizes that many of the answers to these concerns lie in the 

mobilization of individuals, institutions and resources to develop socially just and 

environmentally sustainable futures (MOEF, 2002). This process will also involve 

changes in people‘s ideas, knowledge and values in order to bring about such changes in 

actions, while recognizing that the link between ideas, knowledge, values and actions 

does not necessarily follow a simple linear psychological model. Indeed the gap between 

espoused values and values in action is one of the central educational paradoxes facing 

ESD (Posch, 1993). 

In India, the protection and conservation of the environment has always integrated 

social, economic and ecological factors. This unified approach to protection of the 

environment is perhaps inherent in India‘s cultural and religious ethos which emphasizes 

the interconnectedness between the natural environment and the human community. 

Human beings are not considered as separate from the environment but as a part of it. 

Each individual life form must therefore learn to enjoy its benefit by forming a part of the 

system in close relation with other species. No one species has the right to encroach over 

the rights and privileges of other species, unlike many western moral philosophies since 

the Enlightenment which attach sole or greater value to humanity‘s moral value. 
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2.3 Characteristics of Environmental Education 

Environmental Education is one of the most effective tools for increasing the 

general level of public environmental awareness, developing skills for solving 

environmental problems and maintaining and improving the quality of life and the 

environment. The aim of environmental education has been modified to emphasize 

―environmental education for sustainable development‖ (EESD) which has broader 

implications not only for environmental education but also for development, poverty, 

population and gender (DESD, 2005-2014). It is expected that environmental education 

will promote environmentally sustainable societies throughout the world through EESD 

(DESD, 2005-2014) 

Unfortunately, environmental NGOs and other progressive organizations within 

country are often not strong enough to support EESD. Nevertheless, this situation is 

changing and, in recent years, Government of India, NGOs and corporations have been 

increasingly willing to collaborate in developing a wide range of educational activities 

which encourage environmental protection and promote sustainable development through 

a broadened approach to environmental education, known as education for sustainability. 

International bodies and programs, such as United Nations Educational, Scientific and 

Cultural organisation (UNESCO), United Nations Environment Program (UNEP), 

Ministry of Environment and Forestry (MoEF) and Centre for Environmental Education 

(CEE) have also been active in supporting environmental education. Despite these 

initiatives, several issues still need to be addressed. 

EE can develop students‘ skills and knowledge to deal with current environmental 

issues. Environmental learning can increase students‘ critical ecological awareness of 

both local and global environments. EE can also increase environmental literacy, foster 

and encourage responsible citizenship, develop and teach personal, civic and global 

responsibilities, and generally help to prepare students for adopting sustainable life styles. 

Environmental education encourages individual activism and emphasizes local ideas in 

the context of project-based learning that is tied to purposeful activity and action in 

support of the environment (Hage and Daniels, 1996; Whitty, 2003; Proulx, 2004; Tal, 

2004). 

Environmental education can provide students with a variety of transferable skills 

such as basic classification skills. In addition, students can build their collaborative 

problem-solving skills. Since environmental education emphasizes cooperative versus 

competitive learning, students can increase their group cooperation skills. Environmental 

learning can focus on students‘ independent thinking, critical thinking and critical-inquiry 

skills (Gifford, 2002; Proulx, 2004). 

Environmental education models school-community collaboration and can involve 

parents and community members, as it typically incorporates a service-learning 

component, community service and community work that build students‘ community-
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action and skills. Environmental education often develops environment related school-

community partnerships and youth programs outside formal education (Tal, 2004). 

Although environmental education includes both indoor and outdoor activities, it allows 

students to get out of the classroom, and into natural outdoor settings. As such, 

environmental education can build on real-world knowledge that students already have. 

Environmental learning can involve students in science activities that mirror real-

life issues and expose students to environmental science as a potentially desirable career 

(Langsford, et.al. 2002; Proulx, 2004).Environmental education can provide students with 

a variety of transferable skills such as basic classification skills. In addition, students can 

build their collaborative problem-solving skills. Since environmental education 

emphasizes cooperative versus competitive learning, students can increase their group 

cooperation skills. Environmental learning can focus on students‘ independent thinking, 

critical thinking and critical-inquiry skills (Gifford, 2002; Proulx, 2004). 

 

 

2.4 Environmental Education for Sustainable Development (EESD)  

2.4.1 EESD -global perspectives 

Environmental education is a learning process that increases people's knowledge 

and awareness about the environment and associated challenges, develops the necessary 

skills and expertise to address the challenges, and fosters attitudes, motivations, and 

commitments to make informed decisions and take responsible action (UNESCO, Tbilisi 

Declaration, 1977). Education for Sustainable Development (ESD) aims to help people to 

develop the attitudes, skills and knowledge to make informed decisions for the benefit of 

themselves and others, now and in the future, and to act upon these decisions where as 

Sustainable development (Figure 1) (SD) is seeking to meet the needs of the present 

without compromising those of future generations. Sustainable development is a vision of 

development that encompasses populations, animal and plant species, ecosystems, natural 

resources and that integrates concerns such as the fight against poverty, gender equality, 

human rights, education for all, health, human security, and intercultural dialogue 

(UNESCO-2005). 

 

2.4.2 EESD-An Indian perspective 

Environmental education has been placed at the centre of efforts to achieve 

sustainable development for the last several decades. International agreements such as 

Agenda 21, for example, have called for a re-orientation of all education towards 

sustainability (UNCED, 1992, Chapter 36). Agenda 21 follows the lead of a number of 

earlier policies, including the Belgrade Charter and documents arising out of the First 

Intergovernmental Conference on Environmental Education in Tbilisi, all of which 

http://unesdoc.unesco.org/images/0003/000327/032763eo.pdf
http://unesdoc.unesco.org/images/0003/000327/032763eo.pdf
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contained similar calls for the promotion of environmental education programmes as a 

way of raising awareness of environmental issues and halting environmental destruction. 

India adopted a new paradigm of thinking and experience of development post-

Stockholm Conference of 1972 called Sustainable Development (SD), following which, 

India became a part of 187 countries agreeing on carrying out an important commitment 

towards SD by signing the Rio Declaration during 1992 UN Conference on Environment 

and Development. Since then the concept of sustainable development is adopted such that 

the country and society can meet the needs of the present without compromising the 

ability of future generations to meet their own needs and the level of growth rates is 

commensurate with social, economic and environment development (DESD 2005). 

Environmental Education for Sustainable Development 

(EESD)

Includes
Includes Includes

Environmental Inquires 

and awareness

Using

Measurement

Experiences in Nature

Includes responsibility for

Experiment
Protection of 

Environment

Applications to one's own

Everyday life

Leads to

Ecological way of life

Includes
Organisms of 

the Region
Care of Nature

Sustainable Development

 

Figure 1 Schematic flow chart of Environmental education for sustainable 

development 

India has integrated sustainable development in planning process and has several 

programs directed towards this goal. It's initiatives in addressing development and 

sustainability issues touch upon the social, economic and environmental dimensions. The 

Government of India's sensitivity and commitment to sustainable and inclusive growth is 

reflected in the major policies of various ministries and also specific initiatives and 

programs adopted through its Five Year Plans so as to achieve sustainability and MDG's 

(Millennium Development Goals).  
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In order to achieve the goals of sustainable development, one of the first steps 

taken was in the direction of environment conservation and protection by promoting 

Environment education. This strategy was adopted post Stockholm conference by setting 

up centres of Excellence for Environment Education under Ministry of Environment in 

the early 1980s. Though till sometime, most of these activities were restricted to this 

Ministry. However, gradually with the realization of the role that Education can play for 

ensuing sustainable development, Government of India recommended Ministry of Human 

Resource Development to integrate environmental concerns into all aspects and levels of 

education. ESD aims to go beyond and achieve status of well being in line with 

sustainable development by empowering people through various forms of educational 

processes and practices to assume responsibility for creating sustainable future. This goal 

became finer when India became part of UN General Assembly resolution for 

establishing UN-DESD (2005-2014) in the year 2005, in recognition of the need to 

enhance efforts in education and learning to address issues of sustainable development. 

EE in India has always been seen in the development context. Therefore, much of 

the aspects of EE can be seen as ESD. For instance, issues such as water/housing/health 

can be seen from a variety of perspectives including access, equity, distribution and 

traditional use. Thus, the perspective of ESD needs to be built on the foundations of 

sector specific development already laid out and then integrating it as part with to achieve 

wider development agenda. It is in this respect that India is progressively marked 

different from other countries. 

The Indian vision for the DESD/ESD is hence, based on a commitment towards 

sustainability rooted in a centuries old tradition of living in equilibrium with nature and 

all its elements. The 4th International conference on EE held at CEE in Ahmadabad 2004 

recognized and gave a shape to this vision by bringing together the expertise across the 

world to build the partnership. India recognizes ESD as a major drive of change and its 

commitment to sustainable development is reflected in its policies, programs and other 

Government and NGO led activities. However, challenges are still to be met in terms of 

creating awareness and ensuing ESD based development perspective. This is because 

concerns for environment conservation/protection cannot be put into place without 

addressing/taking into account the other/larger socio-economic and cultural reality of 

society in which concerns of environment are inbuilt. 

Current resource intensive development patterns are ecologically/economically 

unsustainable due to water scarcity, bio-diversity loss and pollution arising from lack of 

knowledge awareness/understanding the issues related to local environmental problems. 

Hence, EESD needs to be embedded in all educational activities, so that awareness leads 

to understanding and understanding to action.  
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DESCRIPTION OF THE STUDY AREA 

3. Chapter preview 

This chapter describes the study areas chosen for the present study-Puduchery 

region and Cuddalore town. This chapter included the climatological, demographical and 

environmental status was presented. 

3. 1. Puducherry Region 

Puducherry is located in the union territory. Puducherry is one of the four non 

contiguous regions of the territory. This region is situated on the Coromandel Coast 

between 11  45‘ and 12  03‘ N latitudes and 79  37‘ and 79  53‘ E longitudes with an area of 

293 sq. Km (Figure 2). According to 2011 census, the total population of Puducherry 

Union Territory was 12, 44,464 of which Puducherry district with a total population of 9, 

46,600. Density of population was 2598 per sq.km. The region covers a geographical area 

of 480 sq. km. 

 

Figure 2 map showing locations of selected schools in Puducherry 

Migration of people from the rural areas to Puducherry town puts enormous 

pressure on the infrastructure in terms of available land, water etc. while the 

environmental issues such as water scarcity and water pollution, air pollution, climate and 

heat Island effect, poor management of solid wastes, inadequate  sanitation facilities are 

exhibiting increasing trend . The environmental degradation in Puducherry town is mainly 

due to the lack of awareness and community cooperation for collective action among 

society and inadequate facilities that leads to unhygienic conditions prevalent in the town. 

With the increasing population density in the town, the requirements of water also 

increase. Though water is available at shallow depths (30-40 m) in the coastal areas, the 

potable drinking water in the coastal areas is becoming saline due to over exploitation of 

ground water aquifer and salt water intrusion (Puducherry Environment Report 2005). 

Increasing population in the coastal area generates more wastewater in the town (most of 
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which is untreated), leading to unhygienic conditions and sewage problems. In 

Puducherry city, out of the total sewage generation of around 60 MLD only 13 MLD is 

treated presently using the treatment facilities available. Rest 47 MLD is discharged 

untreated into sea. Lack of adequate sanitation facilities and improper disposal of human 

and animal wastes contribute to poor surface water quality, culminating in the spread of 

water borne diseases (Puducherry Environment Report 2005). 

With increasing industrialization and expanding infrastructural facilities, there is a 

corresponding decrease in green cover in Puducherry region contributing to degradation 

of air quality in urban areas. Vehicular emissions are of particular concern especially in 

urban areas since these are ground level sources and thus have the maximum impact on 

the general population. The number of vehicles being used is on the raise, day by day in 

the U.T. The increasing income levels and easy availability of loans are the major driving 

factors. Vehicles emit CO (Carbon monoxide), HCs (Hydrocarbons), NOX, SO2, and 

other toxic substances such as lead. 

Much of the industrial air pollution problems are due to inefficient maintenance 

and operation of Air pollution control systems (APCS). It is estimated that 5868.78 tons 

of SPM, 42.7 Tons of SO2 & 19.65 Tons of NOx are being discharged annually (2002) in 

the region.(India Environment Report 2010) In some areas the municipal solid waste 

mixed with un-segregated biomedical waste are being burnt violating the existing rules 

(Boss et al, 2009). It is also common that litter and other debris are burnt after sweeping. 

This results in release of toxic gases (several of them are carcinogenic) and SPM thereby 

further deteriorating the local air environment. 

 

3.2 Cuddalore town 

Cuddalore town is the head quarters of the Cuddalore taluk and the district lies in 

Tamil Nadu state.  It is located closer to the estuary of river Gadilam and Pennaiyar on 

the Coromondal coast, at a distance of 200 Kms from South of Chennai and 22 Kms 

South from Puducherry (figure 3). The district receives rainfall during North East and 

Southwest monsoons. The average maximum and minimum temperatures ranging 

between 36.60   c in summer and 20.52   c in winter, respectively. The estimated sewage 

generation is 216 Lakh liters per day among municipalities and 105.74 Lakh liters per day 

among town Panchayats. The district does not have any treatment plant and hence there is 

no organized disposal of sewage. The district also lacks underground drainage system 

.Municipal solid waste generation is highest in Cuddalore town. The rampant increase of 

two wheelers and three wheelers in the district over the past 10 years contributed to urban 

air pollution and environmental deterioration. According to State Pollution Control 

Board, Cuddalore is found to have the highest emission level in terms of SPM (277.4 

µg/m3), SO (62.4 µg/m3) and NO (12.1 µg/m3). Growth of chemical industries in and 

around Cuddalore suburban areas contributed to the degradation of air, water and soil in 

cuddalore region. As per the urban air quality status is concerned, the average residential 
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SPM values seem to be on the higher side comparing the permissible levels. In the case of 

water quality the industrial effluents withought any treatment from the SIPCOT industrial 

complex and largely untreated municipal sewage from the Cuddalore old town play a 

major role in contamination of local water bodies. As per CPCB's original 

Comprehensive Environmental Pollution Index study of January 2010, Cuddalore was 

classified as critically polluted because its pollution index score exceeded 70 percent. 

Ministry of Environment and Forests (MoEF) declared Cuddalore 16th most polluted in 

the country with a score of 77.5. 

 

Figure 3 map showing the locations of selected schools in Cuddalore 
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LITERATURE REVIEW 

 

4.0 Chapter Preview 

There has been a significant research work done in the discipline of environmental 

education and related issues, but comparatively very few publications are available on 

EESD. Within these limitations, this chapter makes an attempt to present a brief review of 

relevant literature on the status of environmental education for sustainable development 

in the international and national based research studies in the high and higher secondary 

schools. From the extensive review of documents and research articles, the understanding 

of environmental literacy definition, emphasising the major components of ecological 

knowledge, knowledge of environmental issues, cognitive, skills, attitudes and 

environmental responsive behaviours (Simmons, 1995; Volk and Mc Beth, 1997) are 

distilled and presented.  

This chapter is subdivided into three parts -the first part deals with the studies 

related to the role of active EESD teaching/ learning approach in Environmental 

Education for sustainable development in schools in India and other parts the world. The 

second part is on teacher‘s perceptions, teaching methodology and teaching issues on 

environmental education. The third part deals with the incorporation of environmental 

literacy in Indian policy documents and its definition. The chapter ends with the major 

outcomes of the review which converge towards the need and relevance of the current 

focus of research. 

 

4.1 Active Teaching Learning Approach for EESD 

To facilitate EESD, active teaching -learning activities are very much essential. 

Active learning is rooted in pedagogic theory that reflects a belief in the limitations of 

lecture-based courses (Gardiner 1994). Previous research suggests that lectures have 

limited effectiveness in helping students retain information, become self-learners, and 

develop skills in transferring knowledge and solving problems (McLeish 1968; Davis and 

Alexander 1977; Saunders 1980; Bonwell and Eison 1991; Gardiner 1994; Fink 2003). 

Additional research demonstrates that when students are active participants in the 

learning process, rather than passive recipients, retention of knowledge is increased 

(Grant 1997; Cooper et al. 2000). In this regard, Fink‘s (2003) work on ―significant 

learning experiences‖ is instructive. Learning through significant experiences has both 

process and outcome dimensions, with basic content mastery integrated with 

opportunities to manage complex projects, apply critical thinking, and develop skills in 

inquiry that have applications beyond the classroom. Emphasis is placed on the process of 

learning itself and designing experiences that foster the opportunity for significant 

learning (Fink 2003). 
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The active learning approaches improve students‘ learning (Klionsky 1998; Lord, 

2001) and the sense of community in the classroom (Johnson and Johnson, 1987, 

Summers et.al., 2005);  enhance the questioning and thinking skills (Udovic et.al., 2001); 

students attitude about the subject (Connel et.al., 2003); learning skills (Goodwin et.al., 

1991); participation (Mc Clanahan and Mc Clanahan., 2002);  content knowledge 

(Harmon, Katims, and Whittington., 2002; Powel and Wells., 2002; Singer, Tal, and Wu, 

2003). 

Constructivist theory frames learning as an active, continuous process whereby 

learners take information from the environment and construct personal interpretations and 

meaning based on prior knowledge and experience (Driver and Bell., 1986, Roth, 1990). 

Moreover, learners construct knowledge by physically and mentally acting on objects or 

phenomena in the environment (Piaget, 1970) and through social interactions with 

members of the community (Vygotsky, 1986). Although children construct 

understandings for themselves, personal meaning is not constructed in isolation from 

others (Bishop 1985, Rogoff, 1990). Learning involves both a personal construction of 

meaning and a socially negotiated meaning (Cobb, 1990). Thus, children‘s science 

learning is in part influenced by the personal ideas and understandings they construct 

about the world. Research has shown that children‘s pre-instructional conceptions 

influence and guide their school science learning (Duit, 1991). 

The protection and improvement of the environment for the benefit of present and 

future generations has to become a major goal for governments all over the world 

(Ramsey et al, 1992). The development of environmentally sensitive attitudes in youth is 

seen as important to behaviour later in life. The effectiveness of various media, 

experiences, and programs in developing these attitudes is a major focus of research (Van 

Matre, 1972, 1979, 1990) 

Active Learning Project (Stern and Huber, 1997) revealed that teachers who 

wanted to tutor their pupils to become active learners had a new pedagogical role. They 

became facilitators, who gave more responsibility to students. They were more 

democratic; they negotiated more with students about aims, methods and control of 

learning. They saw, more than earlier, all learners as resources for each other. New 

teaching methods, which consisted of more independent learning, more collaborative 

arrangements, more open tasks and projects, enabled students to collaborate with each 

other, but very often a teacher was also a partner in a learning team. A teacher‘s position 

was no longer in front of the classroom, nor in the centre of the classroom, but s/he was a 

circulating expert, learning together with students and trying to give as much space as 

possible to his/her students. To promote active learning, the teacher should be a tutor. In 

addition to the teacher, other partners (e.g. peers, parents, employers) in networks and co-

operative projects should have a tutoring and supporting role. These scenarios of 

teachers‘ work create new demands on teacher education. 



39 
 

Active methods in teaching and learning have been requested in many educational 

debates at national and international levels (Stern and Huber., 1997; Randi and Corno., 

2000). During the last decade, the new meta-knowledge of teaching and learning, new 

concepts of learning environments and new knowledge of the diversity of the learners 

have offered several initiatives to seek new practices at schools. However, Monique 

Boekaerts (1997), as a researcher of self-regulated learning, describes a recent situation in 

schools and societies in the following way: ‗‗most classrooms are still populated with 

students who are not self-regulating their learning, and that most teachers are not yet 

equipped to turn students into self-regulated learners. In most cases, teachers are still 

steering and guiding the learning process, a situation which does not invite students to use 

or develop their cognitive or motivational self-regulatory skills. Usually, students are 

expected to reproduce and apply the new information that the teacher has presented or 

made available‘‘ (Boekaerts, 1997). 

The recent research on learning does not stem from any particular unified theory 

group, but rather from a large variety of different approaches which emphasis a learner‘s 

activity (Niemi, 1997; Simons, 1997; Boekaerts et.al., 2000). In modern learning 

psychology many concepts, such as authentic learning, self-directed learning, self-

regulated learning, independent learning, autonomous learning, problem solving and 

active learning, have the same purpose, even though they originate from somewhat 

different theoretical frameworks. The common feature is a learner‘s active impact on 

learning and a learner‘s involvement in the learning process. The active role may be 

manifested in individual and cooperative learning strategies (Simons, 1997; Slavin, 1997; 

Niemi, 1997). 

Active learning strategies (Figure 4) emphasis constructivist qualities in 

knowledge processing, these are independent inquiry, and structuring and restructuring of 

knowledge. In active learning, the processing of knowledge also requires a problem 

solving orientation, a critical approach and an evaluation of knowledge. The ultimate goal 

of knowledge processing is that the learner can elaborate on applications of knowledge 

and s/he may also produce new knowledge using cognitive processes. According to the 

newest learning theories, quality of learning also depends on learners‘ abilities to steer 

their own learning orientation, to develop inquiring skills and to learn to reflect on and 

control their own learning processes. Meta-cognitive skills are key concepts (Hannele 

Niemi, 2002). 

There is a lack of knowledge about active learning methods and strategies and a 

lack of meta-cognitive knowledge at all levels of the educational system in India. 

Students in schools do not have enough meta-knowledge of learning. Active learning 

does not mean leaving students alone, but developing their capacities and empowering 

them. The younger teachers need much encouragement to keep the ideal of the 

importance of active learning. They also need more opportunities to practice active 

learning during teacher education (Hannele Niemi, 2002). 
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Figure 4 Components of Active environmental educational approach 

Teaching students how to learn and how to develop their sense of curiosity are 

goals of educators in general and science teachers in particular. Biology, concerned with 

the wonders of life, offers many fascinating natural phenomena that provoke thought and 

stimulate curiosity. Students are likely to begin to understand the natural world if they 

work directly with natural phenomena, using their senses to observe and using 

instruments to extend the power of their senses (National Science Board, 1991). Novak 

(1964) suggested that inquiry involves human beings in the struggle for reasonable 

explanations of phenomena about which they are curious. In order to satisfy curiosity, 

inquiry should involve activity and skills, but should focus on the active search for 

knowledge and understanding of unusual elements in the environment (Maw and Maw, 

1965; Haury, 1993). 

There is a strong agreement that fieldwork is advantageous for learning in the 

biosciences (Davenport, 1998; Baggott and Rayne., 2007), and nature studies has 

traditionally had strong connections with fieldwork, dating back to early naturalists such 

as Gilbert White and Charles Darwin and Wallace. However, field work in the 

environmental studies is limited or very less and there is a very little research 

investigating the experiences at school level. Fieldwork is often claimed to improve 

student learning, with suggested educational benefits including: better retention of 

acquired knowledge (Mackenzie and White., 1982; Nundy, 1999); enhanced motivation 

and higher-order learning (Kern and Carpenter., 1986); and development of practical 

skills (Kent et al, 1997). 
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According to Rickinson et al, (2004), Fieldwork can have a positive impact on 

long-term memory due to the memorable nature of the fieldwork setting. Effective 

fieldwork and residential experience in particular, can lead to individual growth and 

improvements in social skills. More importantly, there can be reinforcement between the 

affective and the cognitive domain, with each influencing the other and providing a 

bridge to higher order learning. 

Experiential learning theory (Kolb, 1984) suggests that students learn more 

effectively by ‗doing‘ than by ‗listening‘ (active rather than passive learning) and this is a 

major strength of learning in the field where students are involved in environmental 

projects, data collection and analysis. In addition to the direct educational benefits, 

fieldwork has been reported to increase confidence and motivation (Smith, 2004; Boyle et 

al, 2007). 

With regards to the current study, these findings suggest that active EESD 

teaching learning approach should produce activity based attitudes that encourage 

intrinsic behaviours. Research focusing on the relationship between different experiences 

and learning outcomes will add to the existing literature with important insights regarding 

how best to develop programs that promote pro-environmental behaviour. Therefore, the 

goal of this study is to investigate whether an active EESD intervention which uses 

cognitive and affective engagement strategies can increase student‘s knowledge, attitude, 

behaviour and skills. In order to do this, the effectiveness of active EESD intervention 

based intervention is compared to a traditional intervention.  

 

4.2 TEACHERS PERSCEPTION ON ENVIRONMENTAL EDUCATION 

4.2.1 Teachers and teacher training 

Teachers play key roles in advancing environmental education efforts and the 

environmental literacy of future generations (WCED, 1987). Insufficient teacher 

preparation has been identified as one of the key factors in the weakness of environmental 

education efforts and environmental education curriculum (UNESCO, 1997; Knapp, 

2000). Comprehensive training programs on EE are essential for helping future teachers 

design and implement effective environmental education curriculum (Spork, 1992; Mc 

Keown-Ice, 2000; Cutter-Mackenzie and Smith, 2003). 

De Chano (2006) conducted a cross-cultural study with respondents from Chile, 

England, Switzerland and the United States and found no significant relationship between 

respondents‘ environmental knowledge and their environmental attitude. 

Dillon and Gayford (1997) used a psychometric model to investigate the possible 

associations between environmental attitudes and behavioural intentions, values and 

knowledge of environmental issues of the pre-service teachers. They concluded that, 
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while attitudes appeared to be most consistently associated with behavioural intentions, 

the associations of subjective norms and perceived behavioural control are also frequently 

strong. 

Shuman and Ham‘s Environmental Education Commitment model (1997) have 

clearly shown marked differences between teachers who use activity based environment 

Based Education (EBE) and those who use more common forms of EE. They suggest that 

teachers‘ attitude, subjective norms, and perceived behavioural control related to teaching 

EE influence their commitment to teach EE. According to the environment based 

education (EBE) model, the stronger the teachers commitments to teach EE, the greater 

the probability that they will overcome existing barriers and actually carry out the 

behaviour. Subsequently, May (2000) confirmed their findings.  

EE is concerned with complex systemic objects, having countless internal and 

external connections, and requires complex studies of their structures and functions. For 

this reason the interaction of a number of approaches is used in environmental education 

(Table 4). The concept approach is defined as the ―active goal-oriented attitude of a 

human being to reality, which incorporates his theoretical position (strategy) and his 

practical activity (tactics)‖ (Kostova, 1980). An approach is implemented into teaching 

practice by means of a group of methods such as School contents- Complex System and 

analysis Integrative; Knowledge- Intra-disciplinary and Interdisciplinary; Cognition- 

Explanatory, Problem solving, Heuristic and Inquiry; Value development- Deontological, 

Axiological and Prognostical.  

Successful learning in environmental education (EE) is closely related to methods 

used by the teacher and the learners. In an age of incessantly growing information, the 

entire educational paradigm changes continuously due to the unceasing social and 

technological changes (Gang, 1989). Many problems connected with successful teaching 

are under investigation: students working in small groups (Carlson, 2003), debating 

(Christudason, 2003), peer learning (Gwee, 2003), competition and cooperation (Ip, 

2003), concept construction (Ip, 2003), meaningful learning (Ip, 2003), project work (Ip, 

2003), problem solving (Meyer-Hole, 2003), presentations (Toy, 2003), motivation 

(Lines, 2003), and grading teachers (Monahan, 2000). The teachers` role is to organize, 

direct, guide, help and support the inquiring cognitive activity of students. The student is 

at the centre of the educational process (Gang, 1989; Ellis and Sinclair., 1990; Marzano, 

1997). It is no longer enough for the teacher to know a lot, but he/she has to be able to 

explain the contents in a simple and interesting way, and to have personal charisma. He or 

she should facilitate and direct learning by stimulating students to ask questions, reacting 

to their answers, helping them accept challenges and disagreements, discuss 

contradictions, think critically and offer creative solutions(Kostova, 1998).  
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4.2.2 Teachers attitudes, skills and behaviour on EE 

Shahnawaj (1990) surveyed the environmental awareness and environmental 

attitudes of secondary and higher secondary school teachers. It was found that 95% 

teachers possessed positive environmental attitudes. There was no difference in the 

environmental attitudes of trained and untrained teachers. 

Patel and Patel (1994) examined the environmental awareness of 120 primary 

school teachers of standards I to IV and found that male teachers with long school 

experience, in urban areas, are more aware about the environmental education. 

Patel and Patel (1995) in a study of 100 secondary school teachers found no 

significant difference in environmental awareness of teachers with reference to their past 

history of experience. Pradhan (1995) compared the environmental awareness of 124 

B.Ed. students studying in two-teacher education institutions and found significant 

variations in environmental awareness of urban and rural teacher trainees, the master‘s 

degree holders and the bachelor‘s degree holders and the subject background of trainees. 

Todt (1996) investigated the environmental literacy of teachers in south central 

Ohio using the Wisconsin 154 environmentalist (2010) environmental literacy survey, 

concept mapping and interviews and discovered a major gap in the teacher‘s knowledge 

of ecological systems. 

Patel (1999) concluded from his study on primary teachers in Dang district of 

Gujarat that the level of environmental awareness of these teachers was high. Further, he 

also found that male teachers, experienced teachers (more than 35 years) and graduate 

teachers had higher environmental awareness than their counterparts (female, less 

experienced and Primary Teachers Training).  

Owens (2000) assessed nominal environmental literacy in urban and middle 

school teachers. Significant differences were found among teachers according to racial or 

ethnic background, subject areas taught and years of teaching experience. Pre-service and 

in-service environmental courses appear to have a positive impact on environmental 

behaviour, environmental sensitivity, awareness and values, but appear not to impact 

environmental knowledge.  

Sahoo and Gupta (2000) found significant effect of scholastic achievement on 

environmental awareness of higher secondary students of Rajasthan. It was also found 

that students with high scientific attitude scored high in environmental awareness in most 

of the cases than their low scientific attitude counterparts.  

Daudi (2001) conducted a study with a purpose to describe levels of 

environmental literacy in communities with varying levels of formal literacy in two cities, 

Karachi and Islamabad, Pakistan, to determine the role formal literacy plays in enhancing 

environmental literacy and decision-making in relation to age, sex, location, number of 



44 
 

years spent in formal education and socioeconomic status of adult learners. It was found 

that negligible correlations were found between environmental literacy and the 

demographic or external variables of age, sex, and location, number of years participants 

had spent in formal education institutions, socioeconomic status and formal literacy. 

Some low and moderate positive correlations were found between formal literacy and 

age, Sex, location, number of years participants had spent in formal education institutions, 

and socioeconomic status of the participants. No correlations were found between 

environmental literacy and formal literacy, indicating that the ability to read and write did 

not relate to environmental literacy or awareness of the participants.  

Patel and Patel (1994) examined the environmental awareness of 120 primary 

school teachers of standards I to IV and found that male teachers with long school 

experience, in urban areas, are more aware about the environmental education. 

Pradhan (2002) analyzed the environmental awareness among secondary school 

teachers and found that teachers working in secondary schools had low awareness about 

environmental problems. There was a significant difference in environmental awareness 

between social science, language and science teachers, and rural and urban teachers, 

while male and female teachers showed no such differences. 

Tripathi (2002) compared the environmental awareness of students studying in 

central schools and other schools at 10
th

 standard level and concluded that there exists no 

significant difference between central and other schools having same or different 

syllabus. However, significant difference was observed between male and female, arts 

and science students. 

Abraham and Arjunan (2005) explored the environmental interest of secondary 

school students in relation to their environmental attitudes and found that these students 

did not have a high level of environmental interest. However, a high positive and 

significant correlation was found between environmental interest and environmental 

attitudes of the total sample as well as the sub-samples based on gender and locale. 

Mishra (2006) found that intelligence and school background of secondary school 

students have significant interaction effect on their awareness of air, water, soil and sound 

aspects of environment and also on overall environmental awareness. 

Therefore, several factors might influence personal environmental literacy on 

teachers, environmental knowledge, attitudes, teaching methods, rural/urban, economical 

background, parent‘s education, curriculum and gender and subject matter expertise.  
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4.5 Content Analysis 

4.5.1 Environmental literacy definition 

Environmental literacy is the capability for a contextual and detailed 

understanding of environmental issues to enable analysis of complexities of the problems, 

synthesis of the idea for problem solving, and decision making at local level with 

community participation. This means that "environmentally literate" students will have 

the knowledge, skills, and sensitivity to properly address an environmental problem in 

their professional capacity, and to include the environment as one of the considerations in 

their day to day life (Schneider and Stephen, 1997). Environmental literacy is a product of 

practices, activities, perceptions and motivations grounded in familiarity and sound 

knowledge. Just as reading becomes second nature to those who are literate, interpreting 

and acting for the environment ideally would become second nature to the 

environmentally literate citizen (Schneider, Stephen, 1997).  

According to Disinger and Roth (1992), the term environmental literacy is an 

ecological concept which describes the study of interrelationships between natural and 

social systems .They also suggested that an environmentally literate person combines 

knowledge with values that translate into actions to maintain, restore, or improve the 

health of those systems. Environmental literacy is awareness and understanding of the 

importance of the natural environment and the effects of human activities on it, as well as 

an appreciation for the complexity of the interaction (Creighton and Cortese, 1992). Some 

experts in the field of environmental education have described environmental literacy 

primarily in terms of the ability to read and write about, or the ability to understand and 

make sense of, environmental conditions (Daudi, 1999; Independent Commission on 

Environmental Education, 1997; Salmon, 2000). Some of the international conventions 

have declared that the goal of environmental education is to develop a world population 

that is aware of, and concerned about, the environment and its associated problems (The 

Belgrade Charter, 1975). According to the Tiblisi Declaration (1977) environmental 

education to individuals and communities understand the complex nature of the natural 

and built environments and to participate in a responsible and effective way in 

anticipating and solving environmental problems. Environmentally literate person must 

be able to understand the various environmental concepts (Roth, 2002) that relates with 

the physical, geographical, biological, economical and social aspects.  

Hares et al., (2006) conducted a few case studies in Thailand and Sudan in order 

to understand the role environmental literacy plays in people's ability to interpret 

endangered sustainability. They define environmental literacy as the perception of people 

about their physical environment. According to them, while the environmental literacy of 

a person is shaped by the personal learning process and the learning process depends on 

the socio-economic, political, cultural, historical, and ecological circumstances which 

surround that person. In addition to the personal learning process, individual attributes, 

for example age and intelligence, also determine the level of environmental literacy. They 
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also argue that environmental literacy is not limited to perceptions of individuals about 

the environment but also includes corresponding environmental behaviour on the part of 

those individuals. But environmental literacy may not always ensure optimal or 

appropriate environmental behaviour on the part of individuals. Environmentally literate 

individuals may pursue activities that harm the environment for the sake of their 

livelihoods (Hares et al., 2006). Furthermore, environmental behaviour can be influenced 

by factors other than environmental literacy. These other factors may lead to behaviours 

that are harmful to the environment on the part of an individual irrespective of his/her 

environmental literacy. In a study on environmental literacy of secondary school teachers 

in Taiwan, environmental literacy variables could explain only 35% of the variations in 

responsible environmental behaviour of secondary school teachers. Other factors shaped 

the remaining 65% of variations in responsible environmental behaviour of secondary 

school teachers. These other factors may be political, cultural or economic (Hsu and Roth, 

1998). 

The terms "environmental perception" and "environmental knowledge" are closely 

linked to environmental literacy. Whyte (1977) defines environmental perception as the 

human awareness and understanding of the environment in a general sense of the term. 

Gambro and Switzky (1996), who conducted a survey on high school students' 

environmental knowledge in the United States, define environmental knowledge as the 

ability of students to understand and evaluate the impact of society on the ecosystem. 

They found the environmental knowledge of high school students to be extremely 

elementary with the majority of students lacking an understanding regarding the 

consequences of environmental problems and their ability to offer solutions to those 

problems. 

The issue of public concern about environmental problems is gradually gaining 

more scholarly attention due to increasing awareness about climate change, natural 

disasters and human activities. However, the majority of work on public environmental 

perception has been done in developed countries (Brechin and Kempton, 1994; White and 

Hunter, 2005). Considering the increasing dependence on natural resources in the 

developing countries, it is important to investigate the level of environmental perception 

among people (Shakleton, 2000; Twine et al., 2003).  

 

4.5.2 Environmental literacy in the Indian school system 

EE is not altogether a new concept to the Indian education system. The need to 

promote positive environmental actions to protect and conserve the environment is well 

established in the school system. Traditional Indian philosophies, which date back to 

several thousand years, have always upheld environmental protection as important, 

restraining the consumption of natural resources, living in harmony with the natural 

environment, caring for all living organisms and future generations and advocating 
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developmental modes that are in harmony with the environment. The task for education 

for teaching is not a simple regression to traditional cultural modalities, but rather 

achieving an integration of the more holistic approaches of these more traditional views 

with the analytical and technological changes of modern societies (Bowers, 1997). India‘s 

national policy on education reflects this centrality of the value of environmental 

protection:  there is a paramount need to create a consciousness of the environment. It 

must permeate all ages and all sections of the society beginning with the child. 

Environmental consciousness should inform teaching in schools and colleges. This aspect 

will be integrated in the entire educational process. (MHRD, 1986) In addition the 

Supreme Court of India (1991) directed all education departments in the country to make 

EE compulsory at all levels of education, including higher education and therefore 

teacher education. The directive stated that awareness of the environment and its related 

problems should be taught as compulsory education in a graded (phased) way. In 2005, 

the National Council for Teacher Education (NCTE), a statutory Government appointed 

body recommended ‗EE should become a compulsory course for all the levels and stages 

of teacher education, including vocational and physical education programmes‘ (NCTE, 

2005). It recommended that EE should be a separate course but also be part of one of the 

compulsory papers in teacher education namely ‗Emerging Indian society‘ or 

‗Contemporary Indian society and history of education‘. A similar emphasis on EE is also 

seen in India‘s National Conservation Strategy and Policy Statement on Environment and 

Development: intensive programmes for education and training will need to be introduced 

in the universities and other institutes of higher education. Environmental education at the 

school level, including training of teachers shall be an important component of 

educational programmes. (MOEF, 1992) As a result, EE is recognized as an essential part 

of every pupil‘s learning at the policy level as it helps in developing an awareness of the 

environment, creating civic consciousness and promoting positive attitudes among 

learners towards the environment, its protection and conservation. This task however 

remains a major challenge to India with its 202.5 million school children, 5.5 million 

schoolteachers, and one million schools to be reached (NCERT, 2005). 

Recently, several efforts have been made in India to implement these policy 

initiatives and to reorient the educational system to establish EE more formally in the 

school curriculum (NCERT, 1988, 2000; CEE, 1998). Efforts have been made, both at the 

central and state levels, to integrate environment related concepts into the teaching of 

many subjects at the school level, develop and disseminate high quality teaching learning 

materials in EE and train in-service and pre-service teachers in the content and 

methodologies of EE. Departments of education at the national and individual state levels 

and several non-Governmental organizations (NGOs) are actively involved in this effort. 

The Ministry of Environment and forests developed a discussion paper Revitalization of 

EE in schools (REES), which was presented to and accepted by a meeting of State 

Education Ministers in 1998. As a result Strengthening EE in the school system (EESS) 

was identified as a national project and implemented by the Ministry of Environment and 

Forests (MOEF). 
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There is a gap in the literature with regard to the assessment of the impacts of 

participation in environmental projects, movement, conservation, protection and 

sustainable use with particular reference to water, air, biodiversity, besides solid waste 

management. The present study fills this gap by assessing the impacts of implementing 

EESD curriculum in selected schools. The present study was conducted on environmental 

literacy from a pedagogical perspective at the middle school level and it has been 

compared with national missions of environmental education.  
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METHODOLOGY 

5.1 Chapter Preview 

This chapter explains the methodology of the study. In the present study, the 

effectiveness of the active EESD teaching learning approach is evaluated through a 

meticulous experimental design. The aim of the active EESD approach is to provide the 

necessary exposure to knowledge, attitudes, behaviour and skills, through examples of 

facts, processes, interactions and applications on environment and sustainable 

development. Thus, the active EESD approaches include a combination of theoretical and 

empirical methods.  

 

5.2 Research Design 

In the present study, pre and post test experimental method were used as 

suggested by several workers such as Kerlinder, (1973), Dugard & Toldman, (1995), 

Karasar  (2005), in order to evaluate the differences between the students who were 

facilitated by active EESD instructional strategy in the experimental group by the 

researcher and the control group students, who receive conventional teaching strategy by 

their regular teachers, over the same period of time. The regular teachers were carefully 

chosen in such a way that they are highly motivated and committed in delivering the 

conventional EE modules to the school children. But similar tests were performed on 

these two groups-both pre and post EESD implementation of the prepared modules 

(Figure 5).  

Baseline survey
Pre-test

Active EESD 
program

Treatment phase

Impact Assessment
Post-test

Knowledge Active classroom 
sessions

Knowledge

Attitude Hands-on-activities Attitude

Skills Field exposure Skills

Behavior

Service learning, 
small projects and 

practicals
Behavior

Air, water, biodiversity conservation and 
solid waste management

 

Figure 5 A schematic diagram of pre/ post test design for EESD modules 
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Students were pre tested to evaluate the previous knowledge, skills, behaviour, 

and attitudes towards various environmental issues focused on air, water, biodiversity 

conservation and solid waste management before the implementation of the EESD 

module. The experimental groups were then exposed to EESD modules using active 

EESD teaching strategy; this includes interactive classroom sessions, field exposures, 

experiments, small hands-on projects and service learning opportunities. At the end of the 

program, both experimental and control groups underwent the post-test using similar 

variables that were used for the pre-test.  

 

5.2.1 Rationale for site selection 

Sustainable development in cities is one of the most important educational 

challenges of our times. This requires a focus on creating a quality learning and 

educational environment that promotes sustainability, Providing lifelong learning 

opportunities in cities; teaching tolerance and mutual understanding in urban societies; 

enabling children and youth to learn to live and participate in urban life; enhancing 

learning to create inclusive societies in inclusive cities; developing learning in all its 

diverse forms (UNESCO). 

The school is a unique institution where connections are made between problems 

and local life. It has the potential of serving as an enabler of change and of facilitating the 

acquisition of the knowledge and skills necessary to function as an active and responsible 

citizen. Local authorities have a strategic role to play in making these centres of learning, 

training and personal development available to all citizens. At the same time, the capacity 

to live together is generated through a wide range of non-formal and informal modalities 

of learning. The challenge of sustainability requires learning how to change and nowhere 

is this more urgent or important than in urban settings (UNESCO). 

Middle school Children have been selected for this EESD program as they are 

future citizens. Children can contribute in EESD program with their valuable ideas and 

their participation is a precondition for environmental issues. Besides, children‘s 

participation has already been widely researched (Moore, 1978; Ward, 1978; Hart, 1992, 

1995, 1997; Matthews, 2001; Chawla, 2002; Reid et al, 2008; Simovska and Jensen., 

2009). Hart (1995) states that; We need now a more radical social science research with 

children in which children themselves learn to reflect upon their own conditions, so that 

they can gradually begin to take greater responsibility in creating communities different 

from the ones they inherited. When children deal with complicated and increasing 

environmental problems, they may feel concerned and bothered but also lack the courage 

to act (Jensen and Schnack., 2006). As has already been shown, there is no direct link 

between environmental knowledge and environmental behaviour (Kollmuss and 

Agyeman., 2002), or scientific knowledge and people‘s activation (Finger, 1994). Thus 

Environmental education, according to the critical paradigm, should focus on children‘s 

empowerment and action (Kollmuss and Agyeman., 2002).  



52 
 

 

5.2.2 Population and sample 

Middle (6
th

 to 8
th

 standard-13 to 15 age group) and high schools (9th and 10
th

 

standard-16 to 17 age group) from urban/peri-urban areas of Puducherry and Cuddalore 

were selected based on the availability of green gardens to conduct biodiversity related 

activities, availability of sufficient open space for solid waste management/recycling and 

adequate lab facilities for air and water quality assessment. The dedication, interest and 

motivation levels of the concerned teachers, school principals and correspondent were 

also considered for selecting the schools. The study sample consisted of 240 students. The 

researcher has found that in the selected schools, though all students are exposed to EE 

modules, only a few motivated students are selected for active EESD. The students for the 

experimental (EESD) and control group (not exposed to EESD/exposed to conventional 

EE) were carefully chosen in such way that they were never exposed to any hands-on-

activity beforehand. Only highly motivated and committed students from standards eighth 

and ninth were selected. These students have more time availability for extracurricular 

activities than the high and higher secondary schools. The senior school students (from 

10
th

 Stds onwards) are mostly engaged with public/competitive examinations and hence 

will have less interest /motivation and time to participate (Table.1). 

 Table 1 List of selected schools from Puducherry and Cuddalore for 

implementation of active EESD curriculum  

Schools No.  of 

selected 

Students 

Management Region 

Chewalier Sellane 

Government Higher 

Secondary School 

(CSS) 

60 Department of school education 

Government of Puducherry 

Puducherry 

Makkal Thalaivar 

Vasudeva Subya 

Government High 

School (MTV) 

60 Department of school education 

Government of Puducherry 

Puducherry 

Javahar Navodya 

Vidyalaya (JNV) 

60 Ministry of Human Resource 

Development (MHRD), 

Government of India 

Puducherry 

Sri Valliammal 

Matric Higher 

Secondary School 

60 Private owned Cuddalore 

 

The student‘s age group of the selected students ranged between 13 and15 years. 

Boys and girls represented 62% and 38% of the population respectively. Among the total 

numbers, 60 students randomly chosen from each school were divided into two groups in 
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which, 30 students were kept as experimental group; another 30 students from the same 

school were treated as control group.  

 

5.2.3 Tools and techniques 

For the present study, Questions were prepared with slight modifications of items 

from existing questionnaires (Kostova., 2008 and Hagenbuch et. al., 2009). The questions 

are grouped into four categories (Table 2- refer Appendix 1 for details) to compare 

overall reported changes in knowledge, attitudes, behaviour and skills on air, water, 

biodiversity conservation and solid waste management.  

Table 2 Number of questions on selected environmental variables to measure 

student’s attitude, behaviour, knowledge and skills 

Environmental 

Variable 

Attitude Behaviour Skills Knowledge 

Air 6 10 7 5 

Water 6 10 6 5 

Biodiversity 

conservation 

5 11 6 5 

Solid waste 

management 

8 10 6 6 

 

Questions used a standard five-point Likert scale (Hagenbuch et.al., 2009) ranging from 1 

(strongly agree) to 5 (strongly disagree).  

 

5.2.4 Curriculum design and implementation  

An exploratory survey among the selected school students and the 

neighbourhoods indicated that air/water quality, biodiversity conservation and solid waste 

management were the priority issues of concern. Hence, they were used for preparing 

EESD modules.The major objectives of the EESD modules are to foster the acquisition 

and transfer of knowledge, behaviour, attitudes and skills and attributes concerning the 

environment and its problems (UNESCO-UNEP International environmental Educational 

Program, 1985) (Appendix 2) as well as to monitor their efficacy on the students and 

teachers. The EESD module for the successful study of air, water, biodiversity 

conservation and solid waste management is composed of three constructs - didactic, 

conceptual and technological (modified and adopted from International Workshop on 

Environmental Education, Belgrade 1975, Kostova 2003, UNESCO 2005, CEE and 

CSE).  
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The didactic construct ensures contemporary educational process in which all 

achievements of pedagogy and psychology are put into practice. The conceptual construct 

comprises the environmental issues /concepts and reveals them from different 

perspective- cognitive, value and action. These three constructs of the innovative model 

of EE proposed by Kostova (2003) was taken together to provide the possibilities for 

closer interaction of psychology and pedagogy with environmental issues on the basis of 

continuous research and improvement. Through the innovative model of EESD, a system 

of approaches was put into practice. To prepare this EESD module, basic EE objectives as 

prescribed by NCERT (2005) were also considered. 

 

5.2.5 Instructional Strategies 

A variety of instructional strategies and experiential approaches were used in 

active environmental education for facilitating sustainable development. These include 

classroom sessions, practical, active-learning and creative drama and small projects. 

Actual strategies employed were (as suggested by Stone, 2007): 

 Outdoor adventures and experiences 

 Educational camping 

 Field trips 

 Fieldwork 

 Wilderness trails and nature walks 

 Experiments. 

Inquiry-based learning, activities and laboratories provide students with 

opportunities to collect, analyze, interpret and present data. Students can also identify and 

prioritize factors, make predictions and test hypotheses, and construct graphs and charts 

(Stone, 2007) In addition , a variety of instructional strategies were also adapted that 

included- documentary film shows, case studies, classroom debates, group presentations, 

simulation games, drama and small projects as suggested by Heyman (1982), Gifford 

(2002) Proulx, (2004). (Table 3) 

Through the storytelling contest, students were asked to express their ideas about 

the environmental issues, as well as to formulate their vision for the future of the city and 

air and water quality status besides biodiversity as well as solid waste issues. Through 

this procedure, Students shared their opinions and shaped a common pool of ideas. 

Students were encouraged to take photographs of nature and wildlife instead of 

collection of samples/live specimens so that they can inculcate a culture of conservation 

into their day today interactions with nature and wildlife (Plate. 1). This reduced the 

mortality of rare plants and animals, and thereby conserving campus biodiversity (Plants, 

butterflies, dragonflies, birds and insects). Afterwards, Students were encouraged to 

express in writing why they took these pictures and what they intended to show through 

the power point presentations in front of all other school students. 
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Table 3 Instructional strategies for implementing EESD program 

Techniques Purpose 

Hands-on activities Involve learners working with and manipulating materials to 

explore a concept for solving problems. 

Story telling Transmit knowledge through an oral tradition and allows 

audience to experience the emotions and environment of 

characters in the story 

Role- playing Assign learners to specific roles in a scenario to act out the 

situation and gain new perspectives, and problem solving 

skills 

Contests Provide incentives for environmental action or involvement 

to raise public awareness of an environmental issue, resource, 

or organization. 

Field trips Provide first hand experiences for participants with a 

physical site and resources in a community 

Games Demonstrate and teach environmental concepts through fun 

but structured play, involving elements such as challenge, 

collaboration, movement, and quiet concentration. 

Drama Develop students‘ understanding of basic environmental and 

ecological concepts. 

Source: Susan K Jacobson et al., 2007 

 

 

Plate 1 students using photographic technique 

Games related to various environmental issues (Plate.2), such as human 

population problems, water pollution, air pollution, solid waste issues, biodiversity loss 

desertification, urbanization, have been evolved based on the suggestions of several 

earlier workers (Jacobson et. al., 2007).  

The use of drama and role play, particularly with middle school students aged 13 

to 15, were used as a strategy to develop students‘ understanding of basic environmental 

and ecological concepts. Various types of creative writing essays and poetry were used to 

raise environmental awareness (Bailey & Watson, 1998; Gifford, 2002; Li, Whitty, 2003; 
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2006; Stone, 2007). After the end of each activity, students were asked to write down 

their ideas expressing their perceptions, feelings and experiences about their environment.  

 

Plate 2 games conducted related to ecological concepts 

5.3 Hand-on-Exercises 

5.3.1 Water Monitoring Program  

Water monitoring program was carried out by experimental group students under 

the closer supervision and guidance of the researcher. The first step was to involve 

students in water quality monitoring program conducted in school as well as residential 

places. Water samples were randomly collected from both schools (Tap water and bore 

well) as well as the neighborhoods (Tap water bore well and surface water) (plates 3, 4, 

and 5). The ground water/bore well water samples ranging from 20 to 25 m. depth as well 

as surface water from a tank or pond for drinking purposes were used as the sampling 

points. The water samples were meticulously collected in laboratory glassware were 

rinsed with distilled water and washed with the water to be tested. Water testing was done 

with portable water test kit JAL-TARA, developed by Development Alternatives (DA), 

New Delhi. Students have analyzed simple water quality parameters such as pH, Fluoride, 

Nitrate, Iron, Hardness, Chlorine, Ammonia and coliform. Students also interacted with 

local people to convey the findings. There were also discussions on the need to ensure 

good quality supply of water and the water associated health problems. 

 

Plate 3 Hands-on-exercise on water quality assessment at J.N.V School 
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Plate 4 Students assessing water quality at public place in Cuddalore 

 

Plate 5 Students assessing water quality at residential places in Cuddalore 

5.3.2 Air Monitoring Program 

Air pollution is one of important local as well as global environmental problems 

that threaten the health/wellbeing of living organisms, leading to a loss of biodiversity or 

disrupting the function of the environment as a system. The presence in the atmosphere of 

solid, gaseous or liquid substances emitted by natural sources and of human activities 

such as increasing vehicular density, tremendous growth of industries and improper solid 

waste burnings that damages human health, animal life and vegetation, as well as the 

balance of the natural ecosystem have been well documented (WHO, 2003; EEA, 2006; 

2006). 

 

Plate 6 Students analysing air quality at traffic junctions in Puducherry 
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Air monitoring program was conducted with experimental group students. The 

sites monitored were the major traffic junctions and highways, adjacent to schools in 

Puducherry and Cuddalore towns (Plate 6). Sulphur dioxide, Oxides of Nitrogen and 

Suspended Particulate matter were monitored with height of 3 m (as suggested by CPCB) 

using portable air quality testing kit PAVAN-TARA which is a low volume air sampler 

developed by Development Alternatives, New Delhi. The kit was kept running for five 

hours duration which is the minimum time required for air monitoring (as suggested by 

CPCB).  

 

Figure 6 Map showing the selected sites for air monitoring program in Puducherry 

 

Figure 7 Map showing the selected sites for air monitoring program in Cuddalore 

 

5.3.3 Solid Waste Management Program 

Solid waste management program was conducted with experimental group 

students (Plate 7). The waste auditing such as characterization, quantification, as well as 

recycling and reusing techniques were used. The various organic wastes such as 

vegetable, leaf litter, papers and food waste generated in school were converted as 

organic manure in schools, for school vegetable gardens maintained by students. 
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Figure 7 Students are doing compost at M.T.V school at Puducherry 

 
Figure 8 Students setting up compost pit at Annai Sivagami Hr. Sec. School 

Puducherry 

5.3.4 Field Trips 

Fieldwork constitutes an important part of the proposed learning activities in this 

study (Plate 9). An extensive list of research studies has provided evidence of the 

importance of science field trips for cognitive and affective gains (Dillon et al, 2006). It is 

argued that fieldtrips may serve as a tool for improving thinking skills, interest and 

success in science learning (Hamilton and Ekeke, 2007). An environmental science 

fieldtrip can clearly influence basic knowledge of science-related subjects (Uitto et al, 

2006). Whether a project involves an exploration of a park‘s natural history or 

investigating the effect of a pollutant in a local ecosystem, the participant will come away 

with more knowledge about ecology and environmental issues (Magntorn and Hellden, 

2007). 

 

Figure 9 Students are visiting Ousteri bird sanctuary 
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Visit to places of environmental concerns (Plate 10) provided best opportunities to 

the learners as a means of observing and experiencing the real environment. It has enough 

scope for building environmental awareness, stimulating participation and developing 

investigative skills in learners. As firsthand experience in the field contribute to cognitive 

and affective atributes, the students would develop their interest in conservation and 

protection of nature/wildlife. Hence this strategy was adapted. 

 

Figure 10 Students assessing plant diversity during field visits 

5.3.5 Botanical Garden 

The experimental group students from Puducherry and Cuddalore were taken to 

Botanical gardens (Plate 11). Live plants were demonstrated and the economic 

importance, rarity, endangered or endemic and direct and indirect benefits of trees and 

plant animal interactions were explained. This technique was used because a purposeful 

visit demands explanation. Instructions were provided for active observation and 

recording. Crammer and Dennis (l972) opine that during the early days in the field it 

probably will be necessary to point out many pertinent factors to initiate the students into 

the concept of close observation. As experience in the field is gained, the student‘s will 

probably become better observers. Hence, this strategy was adapted. 

 

Plate 11 students assessing plant diversity at botanical garden 
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Students showed much interest and they were given enough time to acquaint 

themselves with these plants. Students learned at their own pace and noted the different 

types and shapes of leaves, flowers, mode of reproduction. They were asked to record in 

their notebook anything observed which might be important in their studies. The 

technique being used must have the potential to enhance and enrich learning experience. 

Students explore experiment and create in their own search for knowledge and skill. The 

field visit enabled the students to see and understand the diversity of species. Students 

understand the concept of conservation and sustainable utilization through the observation 

and learning of the concepts like reproduction, pollination, fertilization and vegetative 

reproduction. Students appreciated the potential resource for food, medicine, industrial 

material and habitat for other organisms. This activity will help to develop positive 

attitudes and conservation behaviour towards our natural environment. Bukinshiiw (1997) 

observes that within the peaceful and beautiful surroundings of the campus gardens, the 

students will be highly receptive to conservation education. Hence, wherever and 

whenever possible, students were taken to nearby botanical gardens/parks. 

 

5.3.6 Visit to Ousudu Lake bird sanctuary 

The experimental group students visited Ousudu lake bird sanctuary, located 10 

kms away from Puducherry. In order to create biodiversity assessments, it was important 

for the students in our field-based biodiversity course not only to learn about the plants 

and animals associated with Ousudu lake fresh water wetland, but also to understand how 

this biodiversity can be assessed in the field. With basic field equipments such as forceps, 

nets, buckets, shovels, sieves, binocular, microscope and collection jars, the students 

surveyed the diversity of riparian vegetations and hydrophytic plants and animals living 

in the water and land. Different sampling strategies, such as transects and plots, were 

utilized to more systematically cover the area sampled, and for this, students used a tape 

measure and poles to map out the sampling plot for plant and animal studies.  

 

5.3.7 Visit to Vermi-compost yard 

The experimental group students were taken to the local vermin-compost yard 

(Plate 12) located in Uppalam, Puducherry funded by Asia URBS project maintained by 

women self help group where they learned various processes of waste collection, 

segregation, initial microbial composting and vermin-composting and its utilization. 

Students were also provided with knowledge on various activities of earthworms in 

healthy soil formation and their role on sustainable farming.  
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Plate 12 Students watching the vermicompost process 

5.3.8 Visit to handmade paper factory 

The experimental group students were exposed to handmade paper factory where 

students learned how the paper manufacturing from various environmental friendly raw 

materials such as used second grade papers, cloths and plant fibrous after this field visit 

students made various goods from paper waste 

Visits to natural areas were organized for experimental students to discover nature 

through their senses. During such visits, various games were also conducted that involve 

touching, smelling, hearing and observing nature. The students took samples (when 

appropriate) and recorded their experiences by means of drawings, sound recordings and 

writings. Negative attributes (e.g. littering, injuring fauna, plugging flora) had been 

discussed before the natural visits in the class room as well as in the field. These activities 

help students to value natural areas, such as the ones visited and develop positive attitudes 

regarding their protection. 

 

5.3.9 Analysis of the Data 

In this study, standard statistical techniques such as mean (X), standard deviation 

(Std. DEV), t-test, and ANOVA were used in the analysis of the data. P value was held as 

0.05. Significance level was decided by taking p values into consideration. The statistical 

analyses have been made by means of SPSS 16.0 statistical package programme for 

windows. Paired-sample two-tailed t-tests were used to compare pre- test and post- test 

means for each question on the content to test the students knowledge, skills, attitudes, 

behaviour on air, water, biodiversity conservation and solid waste management. Mean 

pre- and post- test scores were evaluated for the student‘s assessment category such as 

knowledge, attitude, behaviour and skill. Mean score was calculated from Likert-style 

(Brian E Hagenbuch, 2009) scale responses by adding scale responses into an index for 

environmental knowledge, attitude, behaviour and skills and then calculating the mean. 
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5.3.10 Reliability and Validity of Instruments 

The environmental knowledge test was administrated on a total number of 240 

students in a middle school level. In the first place, the item and test statistics of the 

achievement test were computed for reliability and validity. The reliability of the 

knowledge test was done the method followed by (Tekin, 1996; Yılmaz, 1998) the 

reliability value of the test was found as r = 0.84.  The attitude scale test was applied to 

measure the attitudes of the students towards the environment in the study. The attitude 

scale test is a five-point likert type scale (which was used to differentiate orientations 

from 1 as low and 5 as high) reliability and validity of which have been made by t-test, 

including 26 items that measure students‘ attitudes towards the environment. The 

reliability value of the attitude scale test was found as r = 0.86 and the Cronbach‘s Alpha 

value was found as α = 0.86. 

 

5.4 Teacher’s perception on Environmental Education 

5.4.1 Selection of the sample 

The study was restricted to science and social science teachers in middle and high 

schools both in Puducherry and Cuddalore region. Out of 82 questionnaires distributed to 

the target teachers, only 55 were returned and they were used for statistical analysis. The 

questionnaires were also classified based on –gender and school location/type of 

management. The response rate on an individual teacher basis was 65%, which was 

modest though acceptable, given response rates for educational questionnaire surveys in 

recent years that were often below (Stimpson, 1996). The internal consistency reliability 

(Cronbach‘s alpha) of different scales was satisfactory for attitudes 0.6025, teaching skills 

0.9446, 0.5925, barriers logistical 0.8149 and personal 0.7238 (Ham and Sewing ,1987; 

Sia, 1992; Lane et al.,1994; Littledyke, 1997). 

Figure 8 illustrates the male biased sex ratio of the interviewed teachers which 

actually reflect the lower percentage of female teachers employed in the selected schools 

(only about 25% of the teachers in the selected schools were females and hence the 

sampled population reflect the actual situation). 

 
Figure 8 Male - female ratio of Teacher‘s survey 
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Figure 9 explains the location of schools were selected for teachers survey of 

which 23 teachers were surveyed from urban schools followed by 18 from rural schools 

and 11 teachers from semi-urban schools both in Puducherry and Cuddalore region.  

 

Figure 9 Location of surveyed schools 

 

Figure 10 illustrates the type of school management considered as an assessment 

variables. 28 teachers were selected from Government schools and 23 teachers were 

surveyed from private schools both from Puducherry and Tamil Nadu.  

 

Figure 10 Type of school management 
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5.4.2 Tools used in the study 

The research was carried out using a direct administration of an environmental 

literacy questionnaire. The items in the questionnaire were close-ended which have made 

the instrument easy to use, score, and code for statistical analyses. However, close-ended 

question can limit the breadth of subjects‘ responses (Fraenkel and Allen, 1996). The 

survey questionnaire addressed teachers‘ environmental literacy (Kaplowitz and Levine, 

2005) with distinct sets of questions for each component-knowledge, attitudes, skills, and 

teaching methods (Table 1). 

Table 1 Structure of the Questionnaire used for teachers assessments 

Section name Contents No. of. 

items 

Question type 

Attitudes Attitude towards environmental 

education 

5 5-point Likert-scale 

items 

Skills Teaching skills on 

environmental education 

8 5-point Likert-scale 

items 

Teaching 

practice 

Current and intended emphasis 

on teaching environmental 

knowledge, attitudes and skills 

current and intended approach 

teaching styles 

24 5-point Likert-scale 

Barriers Logistical barriers (LB 8 5-point Likert-scale 

 

The knowledge component of the questionnaire consisted of multiple choice items 

aimed at assessing respondents‘ knowledge of current environmental issues (Coyle, 

2005). The environmental attitude items targeted respondents‘ feelings and values related 

to the environment while the environmental use items measured respondents ‗motivation 

and commitment to take part in pro-environmental behaviour (Shuman and Ham, 1997). 

The concerned items collected include data on participants‘ sensitivity toward 

environmental problems and issues (Ham and Sewing, 1987).  

The purpose of the study was to investigate the perceptions of and practices in EE 

among the High school teachers, (teaching Science and social studies Puducherry and 

Cuddalore region) .The implemented questionnaire drew questions from validated 

instruments from previous studies (Sia, 1992; Lane et al., 1994; Littledyke, 1997) that 

was modified to suit them to the local context.  
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5.4.3 STATISTICAL ANALYSIS 

The data obtained from the teacher‘s survey was statistically analyzed using 

frequency distributions and one-way analysis of variance (ANOVA). This analysis was 

conducted using independent variables such as gender, school location (rural/urban) and 

nature of school management (private/government origin) and dependent variables based 

on the five environmental literacy components of the questionnaire (knowledge, attitude, 

teaching skills, teaching approaches and barriers) (Appendix 3).  

For analysing the data, mean average, standard deviation, percentage, ANOVAs, 

t- test, correlations were computed for drawing the conclusions. For performing 

inferential statistics confidence level was set at 95%. 

 

5.5 Content analysis 

5.5.1 Theoretical Framework 

The environmental literacy components investigated in the present study is from 

the middle school level, science and social science text books. The focus of the analysis is 

the definition of environmental literacy, its attributes, the variables that environmental 

education aspires to develop, and the relationship between those factors, assessment of 

the magnitude of environmental literacy presented in middle school level and 

environmental components that are effective to improve student‘s knowledge, skills, 

attitude and behaviour on environment. 

The main focus was on the coverage of environmental literacy and the depth of 

their incorporation in to the school text books. The continuity of the environmental 

themes and sub content were assessed. This was ascertained by examining the concepts 

included in textbooks in science and social science subjects for their potential in 

providing knowledge, attitude, behaviour and skills necessary for dealing with 

environmental issues. It was noticed that the concepts most commonly dealt with were 

associated with basic environmental components like water, air, soil, solid waste 

management, space and energy. It included eco-system, conservation of natural resources, 

bio-diversity, biotic community, wildlife, deforestation, pollution, soil degradation, acid 

rain, greenhouse effect, ozone layer depletion, bio-energy, population, food, health, and 

disaster management. 

A total of ten text books at the middle school level from 6
th

 to 10
th

 standards 

curricula were selected for this analysis. Of these, five curricula were from science books: 

the content analysis was done mainly from Chemistry, Physics, and Biology subjects. 

Another five curricula were from Social sciences: Sociology, Geography, and 

Environmental studies from Tamil Nadu text books.  
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The selected curricula were subjected to content analysis. First, the objectives, 

which are fulfilling the National mission for environmental education (Appendix 4) as 

mentioned in National Curricula Framework 2005, were retrieved. A table including six 

components of EL and forty sub-components of EL was constructed for analysis. 

Appendix 4 included one column for each grade (6th grade to 10th grade). The objectives 

of the NCF 2005 and state curricula were analyzed against the forty subcomponents of 

EL, selected in this study. 
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RESULTS AND DISCUSSIONS 

6.1 Chapter preview 

This chapter deals with the analysis of the data obtained through the 

administration of the questionnaires on the assessment of students knowledge, behaviour, 

attitude and skills on various environmental issues mainly focused on water, air, 

biodiversity conservation and solid waste management. The analysis and interpretations 

of student‘s knowledge, behaviour, attitude and skills on water, air, biodiversity 

conservation and solid waste management and their local concern, prevention, control and 

conservation issues were presented. 

 

Each test item of the questionnaire was coded into four domains (behaviour, 

attitudes, knowledge and skills), and then coded into five test themes (water, air, 

biodiversity conservation and solid waste management). A two tailed t-test was used to 

determine whether the active EESD teaching learning approach had any significant effect 

on the post-test results. The results revealed that there was a significant difference 

between pre and post test results. 

 

6.2 Student’s Assessments on Water quality  

Statistical analysis have shown that there was a significant increase in student‘s 

knowledge, skills, attitudes and behaviours on water quality issues among the members of 

the experimental group (Figure 11,12,13 and 14).  

 

Figure 11 statistical analyses of student‘s attitude, behaviour, skills and knowledge -

Javagar Navodya Vidyalaya , Puducherry. 
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Figure 12 statistical analyses of student‘s attitude, behaviour, skills and knowledge on 

water quality -Chewalier Sellane Government Higher Secondary School Puducherry. 

 

 

Figure 13 statistical analyses of student‘s attitude, behaviour, skills and knowledge - 

Makkal Thalaivar Vasudeva Subya Government High School, Puducherry. 
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Figure 14 statistical analyses of student‘s attitude, behaviour, skills and knowledge - 

Valliamal Vidyalaya Matric Higher Secondary School, Cuddalore. 

There was a significant increase (P>0.05 level) in experimental group students on 

knowledge on the fundamental concepts of water quality studies. These include definition 

of water pollution, global distribution of water on earth, various water pollution sources 

and control and prevention methods besides conservation of water at local level (CSS -t = 

6.7, p <0.05; JNV -t=5.0, p <0.05; MTV -t=6.73, p <0.05; VV -t=4.0, p <0.05; CON-

t=1.1, p <0.05).  

The post test results revealed that student‘s skills have improved in manipulating 

the water quality assessment instruments and monitoring the drinking water quality from 

the school as well as local residential areas was found (CSS-t = 12.122, p< 0.05; JNV- t = 

11.99, p< 0.05; MTV-t = 10.10, p< 0.05; VV-t = 6.4, p< 0.05 CON-t=0.8, p <0.05). The 

attitudes towards conserving and protecting local drinking water sources were 

significantly higher at P>0.05 level in experimental group than the control group (CSS-t = 

6.70, p < 0.05; JNV-t = 5.4, p< 0.05; MTV-t = 4.7, p< 0.005; VV-t = 3.7, p< 0.05 CON-

t=1.6, p <0.05).  

There was a significant difference between pre and post test results on behavioural 

changes on water quality issues related to water conservation (CSS-t = 12.10, p< 0.05; 

JNV-t = 4.6, p< 0.005; MTV -t = 6.4, p< 0.05; VV-t =2.5, p< 0.05; CON-t=1.4, p <0.05).  

 

6.2.1 Student’s Assessments on Air quality  

The post test analysis revealed that there was a significant difference in 

experimental students knowledge on air quality studies such as the basic concepts of air 

pollution, composition of air in the atmosphere, sources of air pollution (anthropogenic 

and natural), various air pollutants and their origin (primary and secondary), effects of air 
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pollution on human, plants, environment and its associated problems such as, green house 

effect, global warming and climate change. Whereas in control group students there was 

no significant difference in between pre and post test analysis (CSS-t = 11.34, p <0.05; 

JNV-t = 5.1, p< 0.05; MTV -t = 12.34, p< 0.05; VV-t =4.6, p< 0.05; CON-t=1.4, p 

<0.05).  

The analytical skills significantly improved among experimental group students in 

comparison to the control group on handling of air quality monitoring kits and monitoring 

physical chemical concentration in sampled air such as nitrogen dioxide NO2, sulpher 

dioxide SO2 and suspended particulate matter (SPM) from various places ranging from 

school campuses, highways and nearby industrial places.  (CSS-t = 15.1, p <0.05; JNV-t 

= 8.16, p< 0.05; MTV -t = 12.1, p< 0.05; VV-t =3.6, p< 0.05; CON-t=1.8, p <0.05) The 

average post-attitude score of the students in the experimental group were significantly 

greater - at 0.05 level (CSS-t = 11.34, p <0.05; JNV-t = 6.7, p< 0.05; MTV -t = 12.34, p< 

0.05; VV-t =4.6, p< 0.05; CON-t=2.4, p <0.05). The active EESD teaching strategy has 

enabled the students to gain positive attitudes towards the air quality studies and towards 

actions towards protection of local air quality.  

The questionnaires on students behavioural changes to minimize the air pollution 

and protect air quality at school level as well as at local level was found significantly 

higher in experimental group students (CSS-t = 7.9, p <0.05; JNV-t = 6.6, p< 0.05; MTV 

-t = 13, p< 0.05; VV-t =6.6, p< 0.05; CON-t=1, p <0.05) whereas in the control group 

students there was not much difference between pre and post test analysis (Figure 

15,16,17 and 18). 

 

Figure 15 statistical analyses of student‘s attitude, behaviour, skills and knowledge on air 

quality- Javagar Navodya Vidyalaya students, Puducherry. 
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Figure 16 statistical analyses of student‘s attitude, behaviour, skills and knowledge on air 

quality - Chewalier Sellane Government Higher Secondary School Puducherry. 

 

 

Figure 17 statistical analyses of student‘s attitude, behaviour, skills and knowledge on air 

quality - Makkal Thalaivar Vasudeva Subya Government High School, Puducherry. 
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Figure 18 statistical analyses of student‘s attitude, behaviour, skills and knowledge on air 

quality - Valliamal Vidyalaya Matric Higher Secondary School, Cuddalore. 

 

6.2.2 Students assessment on biodiversity conservation 

There was a significant increase (CSS-t = 3.64, p <0.05; JNV-t =5.64, p< 0.05; 

MTV -t = 7.71, p< 0.05; VV-t =7.3, p< 0.05; CON-t=2.64, p <0.05) in students 

biodiversity knowledge such as defining the term biodiversity, levels of biodiversity, 

importance of biodiversity, causes of biodiversity loss and conservation of biological 

diversity in the case of the experimental group. Students reported significantly higher 

values (CSS-t = 12.2, p <0.05; JNV-t = 8.6, p< 0.05; MTV -t = 8.1, p< 0.05; VV-t =5.6, 

p< 0.05; CON-t=, p <0.05) . 

Biodiversity assessment skills, such as identifying plants and animal species and 

identifying human threats to biodiversity and conservation strategies , various 

biodiversity process skills such as oral communication about biological resources, written 

communication about biodiversity issues, identifying conservation problems, gathering 

credible information to support a project, sorting and filtering diverse sources of 

information, applying critical thinking to solve biodiversity problems, collecting data and 

managing information and working collaboratively with and in a group besides attitudinal 

changes towards the conservation and protection of local biodiversity and its protection 

/conservation significantly increased in experimental group students (CSS-t = 10.9, p 

<0.05; JNV-t = 16.7, p< 0.05; MTV -t = 4, p< 0.05; VV-t =3.2, p< 0.05; CON-t=1, p 

<0.005).  
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Behavioural changes in conservation and protection of local biodiversity 

significantly increased in the case of the experimental group (CSS-t = 4.9, p <0.05; JNV-t 

= 14.2, p< 0.05; MTV -t = 7.1, p< 0.05; VV-t =6.8, p< 0.05; CON-t=1.8, p <0.05) (Figure 

19, 20, 21 and 22). 

 

Figure 19 statistical analyses of student‘s attitude, behaviour, skills and knowledge on 

biodiversity conservation - Javagar Navodya Vidyalaya students, Puducherry. 

 

 

Figure 20 statistical analyses of student‘s attitude, behaviour, skills and knowledge on 

biodiversity conservation - Chewalier Sellane Government Higher Secondary School 

Puducherry. 
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Figure 21 statistical analyses of student‘s attitude, behaviour, skills and knowledge on 

biodiversity conservation - Makkal Thalaivar Vasudeva Subya Government High School, 

Puducherry. 

 

 

Figure 22 statistical analyses of student‘s attitude, behaviour, skills and knowledge on 

biodiversity conservation - Valliamal Vidyalaya Matric Higher Secondary School, 

Cuddalore. 
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6.2.3 Solid waste management 

The post-test results revealed that there was significant increases in experimental 

group student‘s knowledge on solid waste issues such as the problems associated with 

wastes, classification of waste and its characterization, various management strategies 

which includes the 4R concept; refuse, reduce, reuse and recycle besides this microbial 

compost and vermi-compost (CSS-t = 12.3, p <0.005; JNV-t = 10.7, p< 0.005; MTV -t = 

11.1, p< 0.005; VV-t =9.8, p< 0.005; CON-t=2.8, p <0.005) while control group reported 

that there was not much difference in post test results.  

Students skills such as classification, quantification of waste and sustainable way 

of waste management methods such as microbial and vermi-compost for the experimental 

group portrayed higher values than the control group students (CSS-t = 4.9, p <0.005; 

JNV-t = 14.2, p< 0.005; MTV -t = 7.1, p< 0.005; VV-t =6.8, p< 0.005; CON-t=1.8, p 

<0.005).   

The attitudes towards the segregation and management of waste at school level as 

well as local level improved through the active EESD teaching strategy among the 

experimental group students (CSS-t = 8.9, p <0.005; JNV-t = 13.2, p< 0.005; MTV -t = 

8.8, p< 0.005; VV-t =5.3, p< 0.005; CON-t=1.7, p <0.005) whereas in control group there 

was not much difference between pre and post test (Figure 23, 24, 25 and 26). 

 

Figure 23 statistical analyses of student‘s attitude, behaviour, skills and knowledge on 

solid waste management - Javagar Navodya Vidyalaya students, Puducherry. 
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Figure 24 statistical analyses of student‘s attitude, behaviour, skills and knowledge on 

solid waste management - Chewalier Sellane Government Higher Secondary School 

Puducherry. 

 

 

Figure 25 statistical analyses of student‘s attitude, behaviour, skills and knowledge on 

solid waste management - Makkal Thalaivar Vasudeva Subya Government High School, 

Puducherry. 
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Figure 26 statistical analyses of student‘s attitude, behaviour, skills and knowledge on 

solid waste management - Valliamal Vidyalaya Matric Higher Secondary School, 

Cuddalore. 

 

There was a significant statistical difference between the pre and post test overall 

on student‘s environmental knowledge, behaviour, attitude, and skills level of the students 

who have been educated by active EESD teaching strategies and the students who have 

been educated by the traditional instructional methods. The former (EESD group) have 

gained significantly more overall p value t = 9.16, p <0.05. They have gained more basic 

conceptual knowledge on air, water, biodiversity conservation and solid waste 

management than the students who have been educated by the traditional teaching 

methods with existing curriculum. 

 

6.3 Discussion 

6.3.1 The Effectiveness of Active EESD program  

There was a statistically significant difference between the pre and post test 

assessments on student‘s environmental knowledge, behaviour, attitude, and skills. 

Students who have been exposed to active EESD teaching strategies have gained more 

knowledge, behaviour, attitude and skills on environment with special focuses on air, 

water, biodiversity conservation and solid waste management. 

The results of this study are consistent with the other studies that showed a 

significant increase in learning gains as well as concern for the environment after a 
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biodiversity education and environmental science courses (Leeming, 1993; Zelezny, 

1999; Humston and Orti, 2007; Anderson et al., 2007; Hagenbuch et al., 2009). Despite 

the small sample size in this experimental study, knowledge, skills, attitudes and 

behaviour gains were recorded, across different types of schools-such as government, 

residential and private schools, and with different amounts of time devoted to the 

materials. This indicates that the activity based environmental education module (EESD) 

is an effective tool in a wide range of settings and situations. The results of this study 

support the concept that environmental attitudes may be based on different sources of 

information (Julie and Pooley, 2000; Moira and Connor, 2000) that could lead to specific 

environmental information - cognition, emotions and feelings. Studies related to attitudes 

assessment on students that are made through direct experiences are also seen as better 

predictors of behaviour (Millar and Millar, 1996). This suggests that understanding the 

basis of an attitude is important for behavioural changes. The ultimate objective of 

environmental education is to change behaviour; it is essential first to understand the 

basis of environmental attitudes to assist changing environmental behaviour. 

The multiple teaching learning approaches had an effect on the student‘s attitudes 

towards conserving and protecting the local precious natural resources. The results of the 

present study is consistent with the findings of Pooley and Connor (2007) that support the 

concept that environmental attitudes may be based on different sources of information. 

The improved environmental behaviour on specific issues reported in this study such as 

increased levels of protection and conservation of local air quality and water quality 

studies, biodiversity conservation and solid waste management are in agreement with 

reported research (Hungerford and Volk, 1990). The active EESD teaching strategy was 

used in this research showed significant differences in students overall changes in 

knowledge, attitudes, behaviour and skills was in agreement with the findings recorded  

by Al-Balhan (2006). According to his report, the students whose multiple intelligences 

were applied to learning, performed better and would achieve overall academic success. 

In the present study, the active EESD teaching approach has significantly enhanced the 

conceptual understanding and attitudes of students, when compared with traditional 

methods of instruction (Kaya, 2002). Students solving in local environmental problems 

through the active EESD teaching strategy with the middle school students enhanced their 

interest and motivation (Tsevreni, 2011). The EESD module that prepared through the 

research proved to be a tool for students to develop their participatory capacities and, 

especially, to gain self confidence about their perceptions of their environment and 

understandings of the local issues facing them as children and adults in the future. 

Through the active EESD teaching strategy in the hazards course students developed an 

empirically rich analysis of an important hazard event (Tamara et al., 2011).  

The active EESD teaching strategy facilitated in the natural areas motivated the 

students to enjoy learning about small animals more than before intervention (Drissner, et 

al., 2010). It could be assumed that contact with local natural source like school gardens, 

botanical gardens, wildlife sanctuaries, lakes and ponds encountered in the EESD 
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program motivated students' ongoing interest and approach towards local biological 

diversity, subsequently manifesting in a more positive attitude and behaviours towards 

biodiversity conservation.  

Fieldwork, one of the sub-components of the active EESD teaching strategy was 

used in this study. The experimental group students were exposed to field work in the 

local natural environment in order to create conservation and protection attitudes and 

behaviour. Field trips are important in environmental education for cognitive and 

affective gains (Dillon et al, 2006). Fieldtrips serve as a tool for improving thinking 

skills, interest and success in science learning (Hamilton, 2007). An environmental 

science fieldtrip can clearly influence basic knowledge of science-related subjects (Uitto 

et al, 2006). Whether a project involves an exploration of a park‘s natural history or 

investigating the effect of a pollutant in a local ecosystem, the participant will come away 

with more knowledge about ecology and environmental issues (Magntorn and Hellden, 

2007). Nundy (2001) reports significant effective learning gains in upper primary school 

students attending a field course compared with a treatment group learning in the 

classroom. These gains are especially strong in student‘s perceptions of their academic 

potential and ability. He also reports significant gains in cognitive outcomes, with those 

attending the field course showing deeper understanding and more developed skills than 

classroom- taught pupils. As result of the extensive field study in present active EESD 

curriculum has significantly improved students‘ knowledge on biodiversity, skills and 

attitude to conservation of local biodiversity. The findings of this study is consistent with 

other previous studies (Uitto et al, 2006) that support the importance of activities outside 

the classroom that can construct students learning‘s about their immediate environment 

and increase their knowledge of environmental issues. Therefore field trips to natural 

areas are an important component for sustainable future and student‘s personal 

development. 

Students were involved in various experiential activities like water quality 

monitoring from the residential places, solid waste assessment and biodiversity 

assessment in the present study.  Such activities have improved their understanding of the 

real life situations about local environment and they also gained necessary skills to solve 

local environmental problems. Interactive and experiential approach has significant 

changes across a wide range of disciplines in education and psychology as reported by 

Kolb and Kolb (2006). A growing body of empirical evidence (Cleave and Morgan, 2002; 

Dyer and Schumann, 1993; Gopinah and Sawyer, 1999; McGlinn, 2003; Stienborg and 

Zaldivar, 1996) indicates the effectiveness of experiential learning in enhancing students‘ 

meta-cognitive abilities, their capacity to apply newly acquired skills and knowledge to 

real-life situations, and the ability to become self-directed learners (Kolb and Kolb, 

2006). 

Students should be encouraged to be involved by expressing and communicating 

their experiences, ideas and emotions about their natural environment and their everyday 

life (Barratt et al., 2007). However, student‘s involvement can take place at different 
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levels, along a broad spectrum of opportunities: from local issues to international policies 

(Simovska and Jensen, 2009).  The active EESD teaching strategy was an attempt to 

demonstrate that students can develop an eagerness and ability to act through the 

expression and communication of their ideas. Furthermore, the active EESD teaching 

module is a didactic proposition for environmental education. The core of this proposition 

is placing student‘s ideas in the centre of interest, the development of a communication 

and interaction framework, and an emphasis on action. There is a strong need for an 

alternative approach to environmental education which focuses on student‘s participation 

and action (Reid et al., 2008). Educational setting has a valuable formative influence, 

which impacts upon attitudes and motivation towards specific animals and could carry 

over to general environmental attitudes as well as to long-term knowledge and emotions 

associated with the specific animals encountered in the 'Green Classroom' (Drissner et al., 

2010). This kind of environmental education can be used as a tool for children‘s 

involvement in the community and it can contribute to children‘s emancipation and 

sustainable future. 

The environmental dimension of the sustainable development is necessary for the 

continuation of the living life on the earth. The active EESD teaching strategy was found 

to be one among the most powerful teaching/learning methods by facilitating  

consciousness and sensitivity towards conservation and protection of the local 

environment, biodiversity, and natural resources, besides managing the solid wastes and 

protection/conservation of air and water quality along with local community. Though the 

school text books have some level of environmental literacy component, they are not 

sufficient to make students to understand their immediate environment, as the 

incorporation of environmental concepts from local context is important in environmental 

science curriculum that makes connections with ground realities. In addition to this, 

environmental science should be considered as a separate subject, and then only adequate 

attention could be paid for teaching/learning by the teachers as well as students. The 

teaching approach for environmental science subjects should include the active EESD 

teaching strategy with various activities, problem solving techniques, issue investigation, 

hands-on-experiences, field exposures, service learning opportunities and active 

classroom sessions. These would be more appropriate for developing student‘s 

knowledge, attitudes, behaviours and skills to solve various environmental problems at 

local level. Hence, this research provides detailed guidelines for planning/implementing 

environmental education for sustainable development (EESD) program at the middle 

school level. Based on this, it may be concluded that the EESD modules provide an 

effective exposures to the topical material, and spark students‘ skills, attitudes and 

behaviour on local environmental issues. 

Active EESD teaching strategy could be the most important teaching/learning 

methods in environmental education at middle school level which are needed for the 

sustainable development, with special reference to sustainable environment. Students 
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should be led to active learning experiences step by step, from the beginning of their 

schooling (Hannele, 2002). 

 

6.3.2 Environmental action  

This active EESD teaching strategy includes cleanliness of local areas, assessing 

air and water quality tests from school premises as well as local residential places, 

planting trees and gardening in schools and students residents and public places. It is 

important that the community members and public understand the benefits of those 

activities, which has helped to address some problems faced by local residents. Much of 

the modern environmental education literature emphasised the involvement of students in 

decision-making, as children will be able to develop action competence to solve the 

environmental problems. Supporting this development of action competence are a range 

of pedagogical approaches that has been successful in promoting its development, such as 

experiential learning, field-based learning cooperative learning and problem solving 

strategies. A need for support towards active EESD teaching strategies would enable the 

students to involve them in decision-making, while supporting local area community in 

identifying issues and helping them to take worthwhile actions by addressing the root 

causes of environmental problems. The need for cooperation and coordination context the 

study has demonstrated similar findings from research in other parts of the world e.g. in 

New Zealand (Brown, 2003; McLean, 2003, Bolstad et al., 2004) about the concerns with 

respect to teaching of EE.  

 

6.3.3 Environmental behaviour 

The findings of this study related with environmental knowledge, behaviour, 

attitude, skills, sensitivity and responsibility, that can be translated into action. Changes in 

behaviour are particularly relevant in India as the major cause of environmental problems 

has been associated with individual actions and practices. This study suggests that 

students can participate in different ways to encourage behaviour change in India towards 

protecting and conserving the environment. There appears to be a need for parents, family 

members, teachers and community members to change their behaviour so that they can be 

role models for children. The schools are also encouraged to design programs that 

encourage children to discuss issues with their parents to involve them in solving issues 

that affect their lives. 

 

6.3.4 Local issues  

The active EESD teaching strategies seeks to involve the community to in creating 

awareness on environmental issues and planning, decision-making and participation in 

education while improving the quality of the environment (Hart, 2003). In this way, 
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EESD teaching strategies provides a suitable educational approach that bridges informal 

and formal aspects and brings together students, teachers and community in order to make 

some contribution to a better community life and sustainable environmental quality (Tal, 

2004). Findings from this study indicated that school-community collaboration may be 

facilitated by providing service learning environmental education for sustainable 

development to address local problems. 

 

Active EESD teaching approach can develop students‘ skills and knowledge, 

attitude and behaviour to deal with current environmental issues at local level. The studies 

related to environment (Air, water, biodiversity conservation and solid waste 

management) can increase students important ecological and environmental awareness of 

both local and global environments. EESD can also increase environmental literacy, 

foster and encourage responsible citizenship, develop and teach personal, civic and global 

responsibilities, and generally help to prepare students for life success. Environmental 

education for sustainable development encourages individual activism and emphasizes 

local ideas in the context of active EESD learning that is tied to purposeful activity and 

action in support of the environment and people (Hage and Daniels, 1996; Whitty, 2003; 

Proulx, 2004; Tal, 2004).  

Environmental education for sustainable development modules that involved 

school-community relationship can involve parents and community members, as it 

typically incorporates a service-learning component community service and community 

work that build students‘ community action skills. EESD often develops environment 

related benefits that the society and school community relationships and parent programs 

outside formal education (Tal, 2004). Although EESD includes both indoor and outdoor 

activities, it allows students to go out of the classroom, and into natural outdoor settings. 

As such, EESD can build on real-world knowledge that students already have. 

EESD program can provide students with a variety of transferable skills such as 

basic classification skills. In addition, students can build their collaborative problem-

solving skills. Since EESD emphasizes cooperative learning, students can increase their 

group cooperation skills. Environmental learning can focus on students‘ independent 

thinking, critical thinking and critical-inquiry skills (Gifford, 2002; Proulx, 2004). 

Students gain understanding and skills that enable the development of capabilities 

for living and working sustainably, now and in the future. Ofsted (2009) visited 14 

schools over a three year period and found that their focus on sustainability had a wide 

range of positive consequences. Sustainability captured the interest of young people 

because they could see its relevance to their own lives and futures. There was evidence of 

an increase in knowledge and understanding of the importance of leading more 

sustainable lives, and there were examples of more positive attitudes to learning, better 

behaviour and attendance, and improved standards and achievement. Importantly, the 

findings show that sustainability was a significant factor in improving teaching and 

learning in these schools. Such benefits are also shown in other research in England, for 
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example, Porritt et al. (2009), and also in USA research, for example, Duffin et al (2004), 

Falco (2004), Bartosh et al (2006), NEETF (2000), SEER (2005), Ernst and Monroe 

(2004), Athman & Monroe (2004). 

Students have to be involved in assessments and improvements of school as well 

as local natural environment, that could enhance their learning about living more 

sustainably and efficiently, and strengthen the connections between environmental quality 

and well-being. In the schools studied by Ofsted (2009) and Gayford (2009), students and 

staff‘s responsibility on improving the sustainability of the school, for example, through 

monitoring and reducing electricity and water usage, auditing and planning sustainable 

transport to and from school, making improvements to the school‘s playgrounds and 

habitats, and growing plants for the school kitchen. In these schools, the involvement of 

all students and staff resulted in the embedding of sustainability within the culture of the 

school. For example, the young people in Gayford‘s study were able to explain their 

learning about sustainability in terms of healthy lifestyle, saving energy, and recycling, 

and were also able to relate this to their personal actions and sense of responsibility. 

Students were facilitated with active learning experiences of the natural world, 

integrating this into EESD curriculum. This motivates them and contributes directly to 

their perception and environmental sustainability, and to their strong sense of place in 

relation to the local environment and community. There are several publications that 

illustrate the importance of environmental experience and contact with nature to promote 

students physical and mental health and interests (Blakeley and Glover et al. 2009). The 

studies conducted by Frumkin (2001); Louv (2004); Faber  and Kuo (2006); Chawla and 

Flanders  (2007) found evidence to show that a variety of school-community activity 

resulted in improvements to students knowledge of and attitudes towards diversity, as 

well as to their understandings of their own cultures and backgrounds. Duffin et al. (2004) 

found that educational programmes relating to the local community and environment 

improved student‘s attachment to place, civic engagement, and environmental 

stewardship. 

Participating in constructive way of approach, meaningful activities towards their 

immediate environment and natural resources helps students understanding of what they 

can do themselves for sustainable environment and when collaborative social action is 

needed for sustainable development (Chawla and Flanders Cushing, 2007b). Hicks and 

Holden‘s (2007) reported that, the environment is a consistent theme in concerns of 

students about the future and that provide collaborative, positive and supportive learning 

environments for facilitating action on the ground. This research also shows that enabling 

students to develop a sense of activity through active EESD strategy helps students 

engage in their learning and feel more hopeful; this is similar to the findings of the 

Cambridge Primary Review (Alexander, 2009), and that of  Chawla and Flanders, (2007).  

Working on real world environmental issues and taking action to resolve issues, 

makes environmental educational experience meaningful and motivating, and enhances 
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understanding and learning. This supports strong community school relationships, and 

help students to improve environmental and social development. Ofsted (2010) cite 

multiple examples where student‘s participation in community related issues resulted in 

learning benefits including understanding local issues, the democratic processes needed to 

resolve them, and developing team and leadership skills. Keating et al (2009) found 

similar benefits including how community based activities extended and reinforced 

learning in the classroom. Ofsted also found evidence of genuine benefits for the 

community, for example, local environment regeneration and improved community 

facilities. International research shows that experiential learning with community 

organisations, for example on conservation projects, can impact positively on young 

people‘s engagement and learning, including improvements in environmental behaviour, 

community awareness, and relationships between community members, students and 

schools (Schneller, 2008; Bogner, 1999; Powers, 2004).  

Taking part in activities such as gardening, planting trees, and conservation, in 

and around the school enables students to see the interconnections between healthy 

lifestyles and environmental quality. It can also prepare students for their sustainable 

future. In research for gardening and outdoor Education, Malone (2008) found strong 

evidence from across the world that when students engage in explorative play and 

experiential learning activities in school grounds, local community settings, their lives 

can be changed positively, with improvements in attention and achievement, physical and 

mental health, social interaction and personal concept/esteem. Malone also found that 

outdoor learning enhanced young people‘s environmental responsibility and their 

resilience to changes in their environment. International research by Bell and Dyment 

(2008) and Blair (2009) provides strong evidence to show that activities in school 

grounds including gardening, habitat restoration, tree planting, etc. contribute to students 

learning, environmental awareness, social behaviour, and relationships.  

When students engaged with sustainable school environmental improvement such 

as water and air quality improvement, gardening, energy efficiency and solid waste 

management they will learn about sustainability practices, and increase their familiarity 

with the wide range of career opportunities in this field. Percy-Smith‘s (2009) research in 

six schools with an interest in sustainability demonstrates that practical and experiential 

learning, such as active engagement in the school garden, enables young people to act on 

their learning in respect of sustainable lifestyles. The present study shows that developing 

sustainability as a cultural practice rather than simply a set of skills and knowledge, and 

enabling young people to be ‗actors of change‘ as well as learners, has greatest impact on 

learning. Gayford (2009) found that where students were involved in monitoring, 

recording and reporting the effectiveness of the measures taken to improve sustainability 

within the school, or in planning changes in the school or local community, there were 

valuable educational outcomes, social networking, and increased student motivation. 

Similar findings were reported by Uzzell, (1999)  and Ofsted, (2010). 
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Providing students with different perspectives on issues and information about 

doubts helps them appreciate the complexity of sustainability, the role that values play in 

making decisions about what to do, and the importance of learning. A recent report on 

citizenship described work carried out by fifth grade students who explored how their 

school recycles, reduces waste and reuses materials as ‗outstanding‘. The students 

discussed both positive and negative consequences of particular approaches to 

sustainability, grappled with complex questions such as whether recycling necessarily 

reduced consumption and the impact that re-using may have on the manufacturing 

economy (Ofsted, 2010). Research reported in Rickinson et al. (2009), brings learners and 

their experiences to the fore, and illustrates how skilled teaching can build on young 

people‘s own views and interests in order to enhance understanding, and Percy-Smith 

(2009) reported that by using action based forms of learning young people were able to 

examine issues more effectively, understand the complexities of their real world contexts, 

and consequently develop effective intervention strategies. 

The ability of environmental education programs in schools and resident camps to 

positively affect the environmental awareness and attitudes of children and adolescents 

depends on educators enabling students to develop critical thinking, environmental action 

skills and internal locus of control (Yerkes and Biederman, 2003). The difference 

between the scientific question-posing capabilities of middle school students of high and 

low academic levels is significant in both the number and complexity of questions asked 

about air quality (Dori and Herscovitz, 1999). High-school students are capable of 

conducting primary research on a variety of environment-related topics such as the 

greenhouse effect, ecotourism and green business, and they can also hold a classroom 

environmental summit to discuss their findings (Bushell, 1997). 

Present study demonstrate that by using active teaching learning approach in 

EESD program, significantly improved knowledge, attitude, skills and knowledge on 

environmental issues of students with special emphasis on air, water, biodiversity 

conservation and solid waste management. EESD program has connected students with 

local community to understand the various environmental problems. Students have gained 

ability to communicate with local people by service learning opportunities have led to 

understanding about the interaction of the environmental problem with its community. 

Students had also improved their thinking, and solved environmental problems at local 

level which would lead to sustainable development. 

 

6.3.5 Teacher’s perception on EE 

Teachers tended to teach more EE if they held more favourable attitudes towards 

EE, had more skills in teaching EE, realised the relevance of EE, and would actually want 

to teach more EE classes if there were fewer constraints. 



88 
 

Moreover, variations in teaching of EE were reflected in teacher‘s emphasis on teaching 

environmental education, their use of a variety of teaching methods, and their regular 

practices of extra-curricular activities on environmental education. 

While majority of the teachers (82.7%) involved in EE employed conventional 

text book methods, a few of them (46.2%) occasionally used other methods, such as 

informal discussion and group projects as well as resources, such as newspaper cuttings, 

EE learning packages, and environment-related web pages In addition, some teachers 

(42.3%) promoted EE through extra-curricular activities. 

Most teachers (70.1 percent) showed positive attitudes toward the environment 

and all of them agreed that the essence of EE should be education for the environment, 

with emphasis on development of suitable attitudes among the students. Moreover, some 

teachers (42.3%) are convinced of the importance of activity based EE. 

Many teachers (46.2%) thought that lack of class time was a major barrier to 

teaching EE. Some others (17.3%) thought that inadequate knowledge and training on 

EE, as well as lack of readily usable materials were also problems. In addition, the safety 

problem was perceived to be a barrier to the provision of field experience especially for 

girls. 

The findings from this study, however, are subject to a limitation. There was no 

classroom observation or participant observation to substantiate the self reported actual 

practices of the case study of teacher‘s perception on EE. Despite this limitation, the 

study provided an initial understanding of teacher‘s perceptions on environmental 

education in Puducherry and Cuddalore region with some important implications for 

curriculum and pedagogical strategies for environmental science education in the future. 

 

6.4 Discussion (Teachers Perception on EE) 

The results obtained in the present study that the male teachers had more 

environmental attitudes are in agreement with study conducted by several earlier workers 

(Patel, 1999; Badkobi and Hadipour, 2001; Tripathi, 2000; Hadipour, 2001 Patel and 

Patel, 1994; Pradhan, 1995; Sabhlok 1995).  

The present study indicated that the teachers working in Government schools had 

better awareness on EE as compared to private schools. The reason could be that in 

Government schools, encouragement in participation on various programs on 

environment related issues such as National Green corps (NGC), was higher which is not 

so pronounced in most of private schools (that gave a higher emphasis on regular school 

curriculum and are more concerned with the Board examinations. A similar finding was 

reported by (Sabhlok, 1995 Shobeiri et.al., 2006) and Rou (1995).  
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Stimson (1997) has pointed out that India suffered from an absence of mandated 

courses in EE for school teachers. The lack of cross-curricular perspectives in teacher‘s 

education in India has provided limited opportunities to develop such themes in schools. 

Thus, developing an EE perspective has posed major pedagogical challenges for teacher 

educators. Interdisciplinary and student-centred elements were usually absent from such 

programs. Short in-service courses dealing with cross curricular programs were the major 

form of teachers training. The tendency was to provide information rather than to 

facilitate teachers‘ reflection (Andre Chi-chung Ko and John Chi-kin Lee 2003). This was 

reflected by some complaints received through interviews that official seminars about 

environmental education were not useful to their teaching of environmental education. 

Developing teachers own knowledge and beliefs about the environment, that 

could enhance environmental education, was a priority by earlier workers (Hart, 2002, 

Andre Chi-chung Ko and John Chi-kin Lee 2003). With regard to the findings from the 

present study, teachers tended to give more importance towards development of attitudes 

rather than actions. In the future, environmental education for teachers may highlight the 

importance of enhancing student‘s environmental competence through the action 

competence model (Palmer, 1998). Moreover, some scholars advocate that teachers 

should be given opportunities to reflect critically on their own pedagogical beliefs and 

assumptions, to participate in community action and interaction as well as social critique 

(Hart, 2002). 

These findings are very similar to that of Lough land et al., (2002) study on 2000 

primary and secondary school students in New South Wales. Moreover the results of the 

present study is similar to that of the study by Brad beer et al. (2004) in which the 

freshmen in Australia, New Zealand, United Kingdom and the USA. When conceptions 

of prospective teachers about the environment were examined, it was realized that non-

relational conceptions are more available than relational conceptions, which indicates that 

such issues are not examined and discussed adequately in primary school teaching. Simon 

(1993) discussed the importance of knowing the weaknesses of prospective teachers in 

order to help them to be better equipped with content knowledge to prepare them for 

teaching EE.  

If teachers are made aware of how they learn best as well as how others learn best, 

they may not just teach to their own style of learning (Smith et.al. 2002). Eventually, with 

this knowledge of learning styles, the teachers will be able to create more effective 

learning environments which can better accommodate individual differences in their own 

classrooms. While environmental issues are examined in classes, local environmental 

problems should be taken into consideration first followed by discussion on global 

environmental problems. Their Individual views /experience of their surroundings can be 

critically evaluated and interpreted so that a balanced appreciation can be reached (Palmer 

and Neal, 1996). 
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It must be emphasized that environmental problems are not restricted to a single 

region. Mo re often than not, there are trans-boundary issues to be tackled. The students 

must be encouraged to play active roles by arranging wide-ranging environmental 

campaigns and collaborating with schools, local authorities and non-governmental 

organizations. Pre-service primary school teachers would benefit from using scientific 

models and theories for problem-solving, so they could appreciate them as a tool of 

inquiry rather than a package of facts (Abell and Smith, 1994). Encouraging students to 

participate in project work, case studies and problem-based learning activities should 

provide them with a positive attitude and behaviour towards the environment (Abell and 

Smith, 1994). 

Ham (1987) and Sewing (1988) found that logistical barriers, on average, were 

more important than other more personal barriers. Lack of class time and preparation time 

were perceived as the greatest barriers. Secondary School teachers in Puducherry and 

Tamil Nadu were overwhelmed with school duties and academic pressures especially in 

private schools more than the Government schools. Fear of ―not covering the syllabus‖ 

and ―not achieving hundred percent pass and state ranks‖ were the major concerns of 

many teachers. Chan (1995) found that teachers spent most of their time on examination 

related activities, which may explain why they lack the time to teach environmental 

education. The results of the present study obtained through the feedback of a cross 

section of secondary school teachers in the study area indicated these facts. In addition, 

sometimes additional duties were assigned -administrative/office and at times others such 

as census, etc. Teachers in general need a supportive school set up so that they can have 

the opportunity to make use of the knowledge and skills they have acquired. The burdens 

of Teachers on school duties need to be reduced. Moreover, science and social science 

teachers should be empowered to realize their vision of acting as agents for social change 

and working for the betterment of the environment Ref Andre Chi-chung Ko and John 

Chi-kin Lee 2003; Ham, 1987and Sewing, 1988). 

 

6.4.1 Content Analysis 

The comparative analysis of the objectives of the selected Science and Social 

science curricula from Tamil Nadu text books indicated that Environmental literacy in 

Tamil Nadu text books was not considered as a separate subject in middle school level 

but was mainly incorporated in the Science subjects. On the other side, in the elementary 

level in Tamil Nadu, there was a separate subject course called Environmental education. 

In Tamil Nadu, EL was incorporated mainly in Science courses, e.g. Chemistry, Biology 

and our Environment. EL in Social science was incorporated in Civics and Geography. 

The fundamental scientific concepts, needed for environmental literacy, are dealt with in 

the science curricula.  
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In addition to regular curricula, there is special incorporation of Environmental 

studies in all the subjects recently implemented from 2011-2012 academic years by the 

Government of Tamil Nadu. In some courses, the environmental literacy components are 

absolutely stated, such as Life science course for 1st to 3rd grade, Social science course 

for 4th to 8th grades, and Agriculture course (elective course) although only a Science 

education course was selected because of its suitability to the purpose of the study  

 

6.4.2 Environmental Literacy components in Standard VI 

As a curricular activity, Environmental education in VI standard text books is 

currently composed of the following components; Knowing the environment; Natural 

Resource and their utilization; Waste generation; Management of Waste 

 

6.4.3 Knowing the environment 

This component of environmental literacy includes three sub components. In 

Science subjects, these sub components mainly dealt with earth system, different living 

things on the earth, and ecosystem and ecological factors that sustain the ecosystem 

whereas in Social science text books, the Social ecology and community attitudes to 

protection and conservation of nature is very less. 

 

6.4.4 Natural Resources and their utilization   

This component includes two sub-components each pertaining to natural resources 

such as biodiversity; different types of biodiversity, significance of various organisms; 

water resources- the water cycle and oceans, fresh water, and ground water, and various 

basic physical measurements. Knowledge focus of these components is marginal in 

science text books, while these components in social science text books were largely 

absent. 

 

6.4.5 Waste generation 

This section was divided into four sub themes - generation of waste and its 

sources, types of waste - solid, liquid and gaseous, hazards of waste accumulation 

community health and sanitation in science curriculum. In Social science curriculum, the 

issues of community involvement of sustainable solid waste management were largely 

ignored and the attitudinal components were not covered adequately. 
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6.4.6 Management of Waste 

This section included two sub themes, waste and its disposal, solid waste (physical 

removal and dumping), liquid waste (drainage and sewer system) and gaseous waste 

(discharged directly into air) and conditions for proper waste management, co-operation 

of individuals and community; proper functioning of governmental and local bodies. This 

section were largely ignored the proper waste management practices and local examples 

were also absent. 

 

6.4.7 Environmental Literacy components in VII standard 

As a curricular activity, environmental literacy is currently composed of the 

following components; Environment and Natural Resources and Man and Environment  

  

6.4.8 Environment and Natural Resources 

This component explains physical and biological components of environmental 

literacy such as water - a precious resource; essential for life and life activities, a habitat 

of plants and animals (fresh and marine), sources of water (fresh and marine) rain, snow, 

ponds, wells, lakes, rivers and seas; soil - a medium for growth of plants, types of soil, 

habitat for organisms, facilitator for percolation and retention of water; forests - a habitat 

for plants and animals, an agent for percolation and retention of water; maintaining 

ground water level; prevention of soil erosion; maintaining air humidity; a source of 

firewood, timber, fruits, resins and medicinal plants. In the field of biological resources, 

the components presented included- our environment; biosphere, living and non living 

components of biosphere, levels of organization; different types of plant and animal cells, 

organization of tissues in plant and animal, different organs and its functions, functions of 

blood, population ecology; population density.  

 

6.4.9 Man and Environment 

This component was sub divided into five components; response of living beings 

to changes in environment adaptation in plants and animals; modification of environment 

by human beings to protect themselves against changes and meet their needs; impacts of 

human activities and population growth on agriculture, harnessing of energy, housing, 

industrial development and other areas of consumption and social activities ; 

consequences of human activities - stress on land use, water sources, energy and mineral 

resources; forests, ocean life; environmental degradation and  the role of individuals in 

maintaining peace, harmony and equity in nature; good neighbourly behaviour; use and 

misuse of common property resources.  
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6.4.10 Environmental Literacy components in VIII standard 

The following components were covered- Balance in Nature; impacts of 

population on environment; harnessing resources and environnemental pollution causes 

and effets.  

   

6.4.11 Balance in Nature    

This component were sub dived into three sub-components such as eco-system 

interaction between living and non-living components, structure and function and the 

energy flow through ecosystem (food chain, food webs); examples of terrestrial and 

marine food chains; balance in nature, importance of eco-systems. In the biological 

aspects, the sub components included biodiversity; Monera-bacteria-e-coli, flagella, gram 

stains-gram positive and negative, bacterial cell wall, cell size and cell type, general 

features of protista,  fungi, cryptogams and cockroach; metals and non metals; 

characteristics of metals and non metals, uses of metals and non metals, noble metals and 

their uses, alloys, purity of gold and the levels of organization; need for classification, 

five kingdoms concept, classification of angiosperms, animal phyla, binomial 

nomenclature. 

 

6.4.12 Impacts of Population on Environment  

This component includes three sub-components which are mainly dealt with 

impact of population growth on eco-systems, human settlements, land distribution; stress 

due to population growth on common social facilities and civic services and the increase 

in consumption, encroachment on monuments. These components of environmental 

literacy were largely ignored both in science and social science curriculum.  

 

6.4.13 Harnessing Resources 

This component included seven sub-components which are mainly focusing on 

sources of energy - renewable and non-renewable sources, availability and potential 

(Indian context); Renewable sources - solar, wind, hydro-energy, ocean (tidal), biomass 

including bio wastes; non-renewable sources - coal, petroleum and its products and 

natural gas; agriculture and animal husbandry - impact on environment; utilisation of 

resources for industry - processing and production of goods; need for planning and 

management; adoption of efficient and environment friendly technologies; industrial 

waste management practices were explained in science text books. 

 



94 
 

6.4.14 Environnemental Pollution causes and effets 

This component included eight sub-components such as emerging lifestyles in 

modern societies - overutilization of resources; increasing consumption of energy 

(electricity and fuels), materials and facilities; synthetic materials like plastics, detergents, 

paints and refrigerants; advantages and disadvantages of using them; factors affecting 

environment - overexploitation of resources, population growth, industrialisation, use of 

synthetic materials; pollution of soil, air and water - sources, impact on physical 

environment and all forms of life, control and preventive measures (modern and 

traditional); noise pollution sources, impact and preventive measures; impact of 

environmental degradation on - natural habitats, living forms (endangered and extinct 

species) and domestic animals; impacts of environmental pollution on human health - 

indoor and outdoor pollution, pollution related diseases (respiratory, dietary, 

physiological, genetic, and psychological), occupational hazards and disorders (local 

examples) and the role of individuals, community and government in planning, decision-

making, legislation and social action for prevention of pollution and improvement of 

environment were explained in the science subject these were ignored in the social 

science curriculum.  

Environmental studies exist as a separate subject at the primary school level. At 

the middle and high school level, though environmental science is not a separate subject 

in the school curriculum, some environment related concepts and issues are integrated 

with other subjects.  Non formal environment related programs like the National Green 

corps of Ministry of Environment and forests and the school eco club scheme of State 

governments have helped in providing learning experiences to deepen the understanding 

of environmental issues. But, these efforts could not bring about the attitudinal change in 

students, equip them to face the environmental challenges or help them in making the 

right decisions such that it help to develop responsible environmental behaviour leading 

to an improved environment. 

These results indicated that all the components of environmental literacy in 

science and social science text books from 6
th

 standard to 10
th

 standards have not received 

the equal attention in national mission for environmental education and Tamil Nadu text 

books both in science and social science curriculum. For example, greater attention was 

paid to the environmental knowledge, relatively little attention to skill, and little attention 

to activities and behavioural components in Tamil Nadu text books in contrast to that of 

National mission which has given equal importance to all components.  

 

6.5 Discussion (Content Analysis) 

The general rationale for providing environmental education programs is helping 

school students to develop environmental awareness and sensitiveness to the 

environmental threats (Dhavse, 2003). The systematic incorporation of environmental 
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literacy in to the school text books not only focus on the knowledge components but also 

focus on the attitudinal and behavioural components and provide necessary skills so that 

it leads to action on the ground. In the present study, the attitudinal component in the 

school text book was conspicuously lacking or covered to a lesser extent. The objectives 

of environmental literacy cover basic skills, understanding and feeling for the man 

environment relationship (Harvey, 1976) and facts about environmental concepts (Buethe 

and Smallwood, 1987). Moreover, Individuals‘ environmental behaviours and attitudes 

reflect their environmental literacy. Hence, developing environmental literacy is 

equivalent to developing responsible environmental behaviour, and individuals‘ 

behaviours and attitudes reflect the level of their environmental literacy (Roth, 1992; 

Wilke, 1995). 

Environmental literacy must go beyond the factual knowledge, and it must include 

understandings of ecological processes, scientific reasoning, and the relationship of 

individual actions to the larger ecosystem (Simmons, 2004, Berkowitz et.al, 2005; 

Hungerford, 2010; Potter, 2010). The interactions between individuals and their 

biophysical environment are embedded in environmental education program, which in 

turn interacts with natural resources management practices, environmental policies, and 

other elements of a local social-ecological system (Keith et.al. 2011). 

The National Curriculum Framework (NCF 2005) envisages that environmental 

education to be included in upper primary (Middle school- Vito VIII standard) and 

secondary (High school IX to X standard) school education with an aim to bring about 

sensitivity towards the natural environment. The policy document has emphasized on the 

importance of creating awareness among the future citizens of the country since 1968. 

But no concrete action towards this end was initiated at a larger scale (NCERT, 2005). 

Therefore, the proposed EESD curriculum must be sensitive and oriented for working 

towards sustainable development with holistic approach that will form the new paradigm. 

This will replace sectoral thinking by multidisplinary perspectives. Environmental 

literacy must build in capacity for critical thinking and problem solving and attitudinal 

change instead of rote methods and mere curriculum on environmental literacy in school 

text books. This fact has to be integrated while delivering EESD programs. 

Environmental education in school system is generally lacking the logical 

concept, knowledge, and skills that are needed to deal with the environmental problems. 

Instead, the introduction to EE in the overall curricula created incoherence (NCERT, 

1987, 1989). The country‘s main environmental problems are land degradation, 

degradation of forest, pollution of soil, water, air, biodiversity conservation, solid waste 

management and the degradation of landscape. But introducing students to bigger and 

wider issues of a wider territory is as logical and beneficial to introduce children to local 

eco-systems. Unless the environmental problems are adequately defined and solved at the 

local levels, we cannot deal with such issues at national or global levels (Pande, 2000). 

But local specific environmental problem is not easy to conceptualize objectively. These 
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may be driven by their special socioeconomic group interests and also for some students 

it can be based on their coverage in school text books and media exposure. 

Lack of sequence and uncertainty in environmental literacy caused by such 

incorporations of environmental studies in science subjects is not fulfilled, completed and 

updated as reported by Kumar (1996) and Pande (2000). They also propose that 

environmental literacy must have holistic and multidisciplinary view of environmental 

science teaching. In the contemporary school text books, the socio-economic explanation 

of environmental degradation has not been addressed properly. Hence, the modern 

ecological and environmental science in the curriculum along with the socio-economic 

contexts must be included in the text books that can change the student‘s attitude, 

behaviour, and skills to solve local environmental problems (Gordon, 1995). 

The active learning including various teaching learning activities, skills based 

education in the curriculum are widely accepted to be an important dimension to learning 

process (Gardner 1983, 1993; Goleman, 1996; Morgan, 1997; Kelly, 2004; Lee, 2005; 

Cree, 2006). A number of studies are mainly concerned with attitudes on learning process 

of EE (Laforgia; 1988; Crawley and Koballa 1994; Simpson et al, 1994; Stone and 

Glascott 1997; Kupermintz 1997; Watts and Alsop 1997; André et al. 1999; Francis and 

Greer 1999; Thompson and Mintzes 1999; Alsop and Watts 2000; Southerland et al. 

2000; Abell 2005; Waters-Adams 2006). 

Similar to Athens, (2002), several other researchers have also suggested that EE 

can effectively contribute to sustainable development. Indeed EESD is a lifelong teaching 

learning approach which has the potential to strengthen the students‘ capacity to address 

environment and developmental issues, to be more aware of and better understand such 

complexity; to develop knowledge, values and attitudes, and behaviours consistent with 

sustainable development. Hence, the EESD has to be introduced in all schools of 

Puducherry and cuddalore region as well as the rest of India. The first step towards this 

direction will be the preparation of EESD curricula specific to each state, based on local 

realities. The curricula, however can have some essential common elements. The specific 

topics/field exercises can vary based on the local environmental issues/problems. Modern 

multi-media class rooms will be more effective for imparting EESD. 
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CONCLUSION AND RECOMENDATIONS 

7. CHAPTER PREVIEW 

This chapter is divided into nine subheadings. These sub headings focused on 

Student assessments on EESD, Environmental Outcomes, Social Outcomes, Economic 

Outcomes, Implications, Content Analysis, Stakeholder Analysis, and recommendations. 

     

7. 1 Student assessments on EESD 

There was a significant statistical difference between the pre and post tests on the 

student‘s environmental knowledge, behaviour, attitude, and skills. The students who 

have been educated by active EESD teaching strategies have gained more environmental 

knowledge, attitudes, behaviour and skills than the students who have been educated by 

the traditional teaching methods. The present study has proven that students who 

participated in active EESD program have more environmental knowledge and are more 

environmentally active than the control group. This is in agreement with that of the 

findings of several earlier workers (Gang, 1989; Sinclair, 1990; Marzano, 1997; 

Manjengwa, 1998, Ellis, D‘Silva, 2010). The present study demonstrated that students 

learn more quickly in outdoor settings compared to classrooms, retain skills longer and 

appreciate the experience to a greater extent. This is similar to the findings of several 

workers (Tanner, 2001; Tsevreni, 2011; Cuthbertson, et.al, 2003). The present study has 

indicated that field-based education positively impact ecological attitudes and behaviour. 

This is in agreement with findings of several earlier workers (Cobb, 1977; Dresner & 

Gill, 1994; Moore & Wong, 1997; Dettmann-Easler and Pease, 1999 Crane, 2001).  

The local environment such as lakes, ponds, local residential areas, vermi-

compost units and botanical gardens were used as ideal field sites for the implementation 

of the active EESD module. Students should be encouraged to be involved by expressing 

and communicating their experiences, ideas and emotions about their immediate 

environment and their everyday life (Barratt Hacking, Barratt, and Scott, 2007). However, 

student‘s involvement can take place at different levels, along a broad spectrum of 

opportunities: from local issues to regional, national and international policies (Simovska 

and Jensen, 2009). 

The direct experiences provided to experimental group students in the present 

study has significantly improved their skills (t = 9.16, p <0.05) in identifying various 

environmental issues at local level. Kellert‘s (2002) model of the impact of different types 

of nature experiences (direct, indirect and sensational) on various modes of learning 

(cognitive, affective and evaluative) is found useful for addressing issues regarding 

context and learning outcomes in the present study. The theoretical and empirical work of 

Fazio and Zanna (1978, 1981) Millar and Millar (1996) also provide insights into the 
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influence of direct experiences on attitude, development and behaviour. For example, 

their findings suggest that indirect experiences lead to more cognitively based attitudes 

while direct experiences produce more affectively based attitudes. 

Skills are important determinants of water conservation. Students were provided 

with various skills in identifying environmental issues that have improved their skills to 

understand and solve local environmental problems. Corral-Verdugo (2002) found that 

student‘s abilities for saving water were indicators of conservation competency, a factor 

directly influencing water-conservation behaviour. Middlestadt, et al.(2001) indicated that 

providing high school students with specific ‗behavioural knowledge ‗regarding how to 

save water can lead to water conservation behaviour. These results indicate that providing 

individuals with specific skills about how to protect the drinking water is a necessary and 

important step in leading their behaviour towards a conservation goal. In the present study 

also, the implementation of EESD has led to protection of drinking water in schools and 

their neighbourhoods. 

A discussion on environmental, social and economic outcomes of the 

implementation of EESD in selected schools is presented in this chapter. 

 

7.1.2 Knowledge 

EESD encompasses environment, economics, and society. Therefore, people need 

basic knowledge from the natural sciences, social sciences, and humanities to understand 

the principles of sustainable development. Active EESD teaching learning approach can 

achieve sustainable development provided it covers the above topics. 

 

7.1.3 Skills 

EESD must go beyond teaching about environmental issues. EESD must give 

students attitudes, behaviour, knowledge and practical skills that will enable them to 

continue learning after they leave school, to facilitate sustainable lifestyles. The following 

list demonstrates the types of skills students will need. The skills fall into one or more of 

the three realms of sustainable development - environmental, economic, and social and 

may be grouped into the following categories (Mc Claren, 1989); 

 The ability to communicate effectively (both orally and in writing) 

 The ability to think about systems (both natural and social sciences) 

 The ability to think in time - to forecast, to think ahead, and to plan 

 The ability to think critically about value issues. 

 The ability to separate number, quantity, quality, and value. 

 The capacity to move from awareness to knowledge to action. 

 The ability to work cooperatively with other people. 
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 The capacity to use these processes: knowing, inquiring, acting, judging, 

imagining, 

Connecting, valuing, and choosing. 

 The capacity to develop an aesthetic response to the environment.  

 

EESD is an ongoing process. It should be approached as a series of small steps 

and expectations should be kept as realistic as possible. A strong understanding of what 

sustainability involves within the context of school and wider community is essential as it 

has been emphasised by several earlier workers. 

Sustainability is not a short term goal; it takes a long time to achieve. Thus, EESD 

needs to be embedded in the school action and curriculum plans to ensure it continues 

even when there are staff changes. 

 

7.2 Sustainability of EESD program 

7.2.1 Environmental Outcomes 

Through the water conservation education and training program, tap water and 

rain water harvesting set up have been built in selected schools in Puducherry and 

Cuddalore with the help of local NGO Foundation for Ecological research Advocacy and 

learning (FERAL, Puducherry based NGO) to conserve water. The mulching of the trees, 

gardens and herbs have reduced the loss of water from evaporation in selected schools in 

Puducherry and Cuddalore. Recycling of manure from the flora available in school, have 

improved soil quality in the school gardens. Native tree saplings (Plates 13, 14, and 15), 

medicinal plants and nectar plants comprising of 12 species have been planted with the 

help of Forest Department, Government of Puducherry that has attracted 46 butterflies  

species, small nectar birds, and insects. Local earthworm species (Lampito mauritii) were 

used in the vermi-compost. This reduced the dumping of bio-degradable organic wastes 

in the campus leading to foul smell along with associated health problems and has the 

additional benefit of using the worm castings for bio-fertilizer in vegetable gardens and 

medicinal gardens within the school campuses. Such organic farming practices, if adopted 

on a wider scale can indirectly reduce the emission of green house gases (as the chemical 

fertilizer inputs that need fossil fuels for their production), besides sequestering carbon in 

the soil (Lehmen et.al., 2006). 
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Plate 13 Students are setting up medicinal garden at Sri Valliammal Hr. Sec School, 

Cuddalore 

 

 

 

Plate 14 Maintenance of medicinal garden by students after looking three months at 

sri Valliammal Hr. Sec. School 
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Plate 15 Students are setting up of vegetable garden at C.S.S school, Puducherry 

 

 

 

Plate 16 Students are planting tree saplings at their residents 

Though there are a number of indicators that may be used to quantify the impacts of 

EESD on the school campuses and a neighbourhoods, due to the short term nature of the 

present study only a few indicators were chosen and studied. 
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7.2.2 Social Outcomes 

Present EESD program has facilitated strong student and community interactions 

that have facilitated (Plates 18, 19, 20, and 21): 

 sharing their ideas and findings on water, biodiversity and solid waste assessment 

with local community 

 

 preparing speeches and presentations delivered with other students and 

community level 

 showing leadership within the local community and school 

 networking with students and teachers from other schools 

 being involved in school events to celebrate special days such as water day, ozone 

day and wild life week celebrations.  

 

 

 

Plate 18 Students are interacting with local community about their water test 

findings at Puducherry 
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Plate 19 Students are interacting with local community about their water test 

findings 

 

 

 

Plate 20 Students are playing drama about wildlife conservation at Puducherry 
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Plate 21 Students are presenting their finding about campus biodiversity with other 

students in J.N.V school, Puducherry 

 

7.2.3 Economic Outcomes 

It was estimated that due to the improved rainfall harvesting strategies the selected 

schools were able to save tap water to a considerable extent during 2009 to 2010 (42,600 

L for Puducherry schools and 28,000 L for Cuddalore schools) The waste paper generated 

from the selected school were converted to several useful goods such as pen-holder, caps, 

paper bags and small tubs which are used for students as alternatives to plastic materials. 

A reduction in paper use will again provide significant savings for the school. 

Setting up of vegetable garden has contributed part of cooking needs in schools. 

Besides, the native vegetable seeds (Solanum melongena, Hibiscus esculentis,  Cucurbita 

maxima, Solanum lycopersicum, and Dolichos lablab) have been distributed to students 

to extend gardens at household level. Nearly 50 students have setup vegetable gardens at 

their residences due to the EESD program both from Cuddalore and Puducherry. Planting 

nectar plants within the school premises attracted more butterfly species and other insects 

that also contributed to the biodiversity wealth of school gardens. Microbial and vermi-

compost unit in school campuses as part of the EESD program facilitated the production 

of bio fertilizer to green gardens in schools.   

Two communities such as Navarkulam Village near Puducherry (located closer to 

Makkal Thalaivar Vasudeva Subya Government High school, Puducherry) and 

Sigarathope village in Cuddalore (located closer to Valliammal Vidyalaya Matric Higher 

Secondary school, Cuddalore) were selected for community awareness program by 

students. As a consequence of the EESD program the two communities started (6 months 

after the students interaction with the communities) sustainable solid waste management 

system (Plate 21) through which the women‘s self help group (SHG) produce compost 

http://en.wikipedia.org/wiki/Cucurbita_maxima
http://en.wikipedia.org/wiki/Cucurbita_maxima
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and vermi-compost. The compost are distributed to each household in order to maintain 

the backyards and also selling it for other villagers by which they are earning Rs 200 per 

month per household. Through this system around 2 tons of wastes are being turned into 

compost and vermi-compost both in Cuddalore and Puducherry during 2009-2010. 

 

 

Plate 22 A member of the women SHG setting up compost pit at household level 

through service learning education, Navarkulam village. 

 

 

Plate 23 Medicinal garden providing medicinal values to the students in V.V school, 

Cuddalore. 
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Plate 24 Conservation of endangered species (Couroupita guianensis) in J.N.V 

school, Puducherry. 

 

 

Plate 25 Flower garden attracted many butterflies in M.T.V school, Puducherry. 

 

7.3 Teachers’ perception on EE 

It should be remembered that the main aim of environmental education is to 

develop environmentally responsible individuals who are informed and skilled enough to 

act for the environment. The comprehensive environmental education pre-service and in-

service programs for teachers should be designed (Ko and Lee, 2003).  
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Each school should be required to employ a minimum number of teachers trained 

for environmental education. If more teachers understand the urgent need to act for the 

environment, promotion of environmental education among teachers will be far easier. 

For more effective teaching, teachers should be able to better communicate 

environmental values and perspectives related to EE rather than just relying on textbooks 

and executing merely a teacher-proof science curriculum. 

These findings suggest that teachers involved in environmental education for 

school students need to be more knowledgeable in attaining the goals and objectives of 

EE and the required innovative curriculum guidelines in science, social studies, and 

languages and environmental studies subjects to encourage greater incorporation of EE in 

classrooms. Although National missions have guidelines on EE in Puducherry and 

Cuddalore (Tamil Nadu) at schools levels where there are no state or district guidelines 

specifically for EE, environmentally concerned teachers, parents, and communities should 

stress for the implementation of effective EE standards. This makes real sense if we 

conclude that teachers will plan for and implement environmental curricula using 

required standards. 

 

7.4 Content Analysis 

The comparative analysis of ten Science and Social science curricula analysed 

from Tamil Nadu science and social science text books with regard to components of 

environmental literacy revealed that all the components are not considered equally. While 

the components pertaining to environmental knowledge and some practical skills are 

highly emphasized, the other components such as behavioural and attitudinal changes 

towards environmental protection and understanding about the local environment and 

environmental service learning as well as experiential learning are partially or even 

largely ignored.  

One of the important objectives of environmental education for students is to help 

them develop the abilities and capacities needed for community participation, service, and 

action (National missions for environmental education 2000). However, the findings of 

the study indicate that in Tamil Nadu state and Puducherry U.T, this aim of 

environmental education may not be easily realized because the action component of 

environmental literacy is given little attention and is even ignored in the curricula. Since 

curriculum development and revision processes are never ended, the science/social 

science curricula can be provided with continuous feedback through research findings. In 

this regard, the findings of this study may be a detailed source of information for the 

revision of state/national curricula, particularly on the integration of all the components of 

environmental literacy sufficiently. The value and action components require a new 

approach to teaching, incorporating inquiry methods and field studies, ensuring the 



109 
 

integration of knowledge, emotion and action, i.e., heads, hearts and hands. This means 

that revision of curricula and text-books is not enough. Teachers‘ guides and teachers‘ 

qualification should also be updated in order to create stimulating learning environments 

(Sonowal, 2009). All these facts point to the urgent need for a paradigm shift in the 

approach towards the contents and delivery of environmental education -the importance 

of environmental education for sustainable development. 

   

7.5 Stakeholder Analysis 

7.5.1 Relevance of Environmental Education 

In responding to questions (Appendix 5) which asked the respondent to describe 

why the students should learn EESD at school, the principal J.N.V school held the 

following view about students passing on knowledge to their parents about disease 

prevention: 

 

―It is must for every individual as there is a lot of threat to the environment by 

disturbing natural resources and it is required especially for the survival of 

humanity in this globe. (Vinayathan, Principal J.N.V Puducherry)‖. 

 

It is very essential that students must be know and understand about environment 

and its complexity and it must be solved at local level. 

 

 

7.5.2 Curriculum review  

The government leaders mentioned that they have been accept that active EESD 

teaching learning methods in the curriculum and trial of EESD materials e.g. Vinayathan 

said:  

 

―Yes, the EESD modules which have been used for school students is well 

planned, organised and well executed. The students learnt a lot about the 

environment and appreciate nature and natural laws‖ (Vinayathan, Principal J.N.V 

Puducherry)  

 

―The active based EESD strategy must be implemented in schools not only to 

understand the environment but also provide skills to solve the various local 

environmental issues besides this attitudes and behavioural aspects of 

environmental education must be effectively provide in schools with sufficient 

local examples‖(Mr. Ramalingam State Co-ordinator EE cell, Puducherry & 

officer on special duty, EE cell, Puducherry) 
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7.5.3 Training  

The key stakeholders mentioned that they had been working with other related 

parties in the training of teachers Dr. Krishnan officer on special duty, State training 

centre, Puducherry said, ―We have been working collaboratively on training of teachers. 

―With renowned NGO‘s such as CEE, CSE, NGC, and CSS.  

 

EE is one of the important subjects to be taught at school level; it is 

incorporated in school text books are very less coverage. We are in 

collaboration with MoEF and other related parties are now running 

workshop for teachers on how to implement/develop EESD in schools. (Mr. 

Ramalingam State Co-ordinator EE cell, Puducherry)  

 

7.5.4 Projects  

The key stakeholders also mentioned that they had been involved with other 

people in different activities and projects related to EESD e.g.  

 

We had been working with GLOBE project; it‘s related to monitoring of 

climatological data such as rainfall pattern, temperature and humidity 

collected by students in every school in Puducherry. CLEAN India project 

for understand the various local environmental issues and GIS project for 

hands-on-training for geographical and remote sensing programmes (Mr. 

Ramalingam State Co-ordinator EE cell).  

 

7.5.5 Relevance of working together  

In explaining the advantages of working together, the government leaders 

mentioned that it has been and could be a means of joint effort, e.g.  

 

For example we have been working with other stakeholders to facilitate 

workshop for teachers. And in the preparation of EESD strategy it has been a joint 

effort between the Ministry for Environment, Ministry of Education and other 

stakeholders such as CPR foundation, CEE Ahmedabad and CSE. (Mr. Ramalingam 

State Co-ordinator EE cell, Puducherry). 

Through joint effort the government leaders explained that they had a plan 

for capacity building, professional development of teachers and other related 

activities that would help in the development of EESD in Puducherry. 
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7.5.6 Perceived challenges  

When asked what were the perceived challenges and their suggestions for ways 

the collaborative system could be maintained, the government stakeholders mentioned 

coordination, leadership, responsibility and an active role.  

―Empowering and motivating teachers is essential and sought their co-operation to 

actively implementing the program besides these skills must be provided through 

intensive training program to make them to understand the local environmental 

issues. In Puducherry there are around 375 schools having NGC club each club 

provided Rs. 2500 for conducting for environmental awareness program, this 

amount is not at all sufficient for effectively conduct the EESD awareness 

program in addition to this issue the lack of manpower to monitor and 

development these NGC clubs in Puducherry also the lack of empowered teachers 

in terms of adequate knowledge on environmental issues and skilled are 

insufficient for effectively implementing the EESD program in Puducherry‖ (Dr. 

Krishnan Officer on Special Duty, State Training Centre, Department of 

Education, Puducherry) 

 

7.5.7 Communication  

The government leaders pointed out the importance of communication between 

schools and parents, e.g. Mr. Ramalingam State Co-ordinator EE cell, ―If the students 

learn something at school it should also be known at home otherwise it would be difficult 

to be accepted at home.‖ This seems to be important the parents have different 

expectations of their children to the expectations of the school, and that EESD is an area 

which has not been familiar to parents, means it is relevant for parents to be informed and 

get involved with the schools EESD programs. 

 

7.5.8 Stakeholders’ views on collaboration  

The interview conducted from the key stakeholders indicated that coordination 

can enhance or inhibit collaboration activities. They suggested that through coordination 

of skills, experiences, expertises, funding and resources from different organisations can 

work jointly for provide effective implementation of EESD in Puducherry and Cuddalore 

region. 

  

7.5.9 Stakeholders’ views on their involvement with EE activities 

The stakeholders in Government educational institutions/departments indicated a 

range of ways in which they had been playing a part in the development of EE in schools. 

Only a few of the respondents thought that the teachers should facilitate learning while 

employing active EESD strategy other than the traditional lecturing method, and that the 

students should be involved in the learning process as active learners. The respondents 
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did not consider that students can make a change as they thought the school students are 

too young for decision-making and for their work to be taken into consideration. 

However, it showed that the feasibility for the implementation of EESD in schools could 

be expected when consideration is given to teachers‘ attitudes, knowledge, behaviour and 

skills. Therefore, teachers‘ support in terms of encouragement, recognition, intensive 

training, adequate resources, expertise, and sufficient funds were thought of as having 

fundamental importance. However, teachers are challenged that their teaching styles 

should be in line with the objectives of EE and EESD that they should work with others 

for exchange of views and resources, support their training, and be accountable for their 

work. 

The school leaders in the administration position were considered as the key 

players and that they should give teachers a supportive atmosphere; encourage learning, 

good behaviour and environmentally friendly activities at school; and work with other 

stakeholders to support teaching of EE and training of teachers. The survey also indicated 

that for effective implementation of EESD in schools, government roles in professional 

development of teachers, provision of resources, and funds for school projects should 

reach the majority. It is suggested that the parents should help students to change their 

behaviour, and improve their learning; they should visit schools and talk to students, 

encourage environmentally friendly activities at home, and provide other support in terms 

of funds for books, school projects and field trips. The EE agencies were thought to play a 

major role in expertise, tools and practical suggestions as well as in training, funding and 

resources. The stakeholders thus considered EESD as a vehicle for enhancing school 

relationships with other stakeholders.  

It can be seen that the stakeholders involvement in activities related to EESD were 

limited to activity based environmental education such as cleanliness, planting trees, 

gardening, compost unit, and water conservation. However, there was an understanding 

among the stakeholders in this study of the advantages from those activities, which might 

help to address some key problems facing the region e.g. garbage, biodiversity loss, 

water/air and soil pollution that will more effectively facilitate the teaching/ learning 

process .  

 

7.6 Recommendations 

Introduction and implementation of environmental education as an independent 

subject would require to formulation of strategies, logistics and comprehensive support 

systems at different levels- both within the school systems as well as outside; Pedagogy 

need to be based on the needs of children belonging to different age groups, local context, 

and indigenous perception of environment, cultural tradition and multi disciplinary 

approaches. It has to come out from the confines of the school and involve the 

participation of parents, family and entire community, formulation of curriculum in other 
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subject areas to avoid unnecessary duplication and increase in curriculum load, evaluation 

of effective cognitive domains like values, attitudinal changes etc. Evaluation methods 

have to be formulated to include group evaluation and significant modification in the 

curriculum and syllabus for both pre service teacher education programs. 

The text books on environmental science should not only provide space for 

physical and natural environment, but also for the social environment as family, school, 

neighbourhood, and community are domains of a child‘s life. The text book content need 

not be all inclusive. The stress should be an interesting and meaningful treatment of 

selected themes rather than superficial and information laden treatment of a multitudes of 

topics, so that it does not burden the child. The curriculum and teaching learning process 

should lead to internalization and help in attitude formation. The curriculum for 

environmental literacy in middle school level must include local natural 

habitats/resources such as lakes, ponds, forests, wildlife and environmental issues as an 

example. Service learning in order to understand local environmental problems and 

involve in local environmental protection programs must be a part of environmental 

literacy in school education.  

Improving the educational outlook for environmental learning is the goal of all 

environmental educators, and they need to take an active role in making teachers aware of 

the complexities of environment and its problems to the society. Environmental educators 

can also support student learning about environment by providing teachers and publishers 

with additional local environmental issues as an example relevant to science topics, and 

engaging problem solving and service learning opportunities.  

Teachers should take their students into the natural environments and expand their 

use of field practices to arouse students‘ curiosity toward the environment and help 

students grasp how classroom learning can be applied in practice. There is a need for the 

systematic inclusion of environmental education in school curriculum from very 

immediate environmental elements to national and global environmental issues as the 

child grows. 

Investigation, experimentation and analysis through discussion should be the way 

of imparting EE in schools. This may be quite easy if locale-specific examples are 

included precisely. EE should be aimed at developing a child‘s perception with values 

about its surrounding environment. While locale-specific courses are taught in EE, it must 

not ignore other concerns covered in regular textbooks. Thus, while a separate course on 

locale-specific EE is imparted, the infusion technique will do further justice to the course. 

Cooperation among local governmental organizations, nongovernmental 

organisations (NGOs) and schools is essential in order to develop sustainable 

environmental projects (water conservation, biodiversity conservation, air pollution, 

waste management, recycling, re-using) in which all stakeholders will have to take active 

roles to protect and conserve the natural environment. Besides, educational and 
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developmental policymakers, researchers and practitioners need to establish a stronger 

links so that the findings of EESD research can be reflected in the policy-making process 

and practice at the field level. Policy makers need to reconsider the existing studies 

together with all of their limitations and provide further opportunities for large scale 

planning/implementation of EESD strategies. Unless the three parties go into stronger 

cooperation, large scale studies will continue to remain as an individual effort, like an 

oasis in the desert. 
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GLOSSARY 

Environmental Education: A process of recognizing values and classifying concepts in 

order to develop skills and attitudes necessary to understand and appreciate the inter-

relatedness among man, his culture and his biophysical surroundings. Environmental 

Education also entails practice in decision-making and self-formulating of a code of 

behavior about issues concerning environmental quality (IUCN, 1970). 

Education for sustainable development: ―Education for Sustainable Development 

(ESD) is a learning process (or approach to teaching) based on the ideals and principles 

that underlie sustainability and is concerned with all levels and types of learning to 

provide quality education and foster sustainable human development – learning to know, 

learning to be, learning to live together, learning to do and learning to transform oneself 

and society (UNESCO).‖  

Sustainable Development: Sustainable development is development that meets the needs 

of the present without compromising the ability of future generations to meet their own 

needs" (World Commission on Environment and Development, 1987, p 43). 

Service-learning: Service learning is a form of experiential education where learning 

occurs through action and reflection as students apply what they are learning in a 

classroom to community needs (Eyler and Giles 1999). 

Environmental education through Games: Is a powerful technique to demonstrate and 

teach environmental concepts to both children and adults (Project WILD 2000). Games 

can energize a teaching environment, immerse learners in the material, promote 

collaboration with other players, and encourage students to learn from their mistakes 

(Teed 2004). 

Student-Active-teaching: Student active teaching and learning involves student in the 

learning process. Certain cognitive research (Constructivism) suggests that genuine 

learning requires more than just passive listening- students must discuss, write, ask and 

answers questions, or otherwise engage in their own learning. These activities in turn 

require students to use critical thinking skills such as analysis and evaluation (Blooms 

taxonomy of higher order thinking). Faculty use a variety of approaches in student‘s 

active-classrooms including cooperative group work, debate and discussion, and open 

ended problem solving. Formative evaluation-ongoing evaluation of course-is a critical 

aspect of student active teaching because this approach helps teachers be more reflective, 

effective teachers  

Service-Learning is a teaching and learning strategy that integrates meaningful 

community service with instruction and reflection to enrich the learning experience, teach 

civic responsibility, and strengthen communities. 
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Experiential Learning: Constructivist form and philosophy of education in which 

students become actively and practically engaged, develop their own knowledge and 

skills, learn by doing and participating directly in activities typically outside the 

classroom. 

Environmental Literacy: Environmental literacy should be defined in terms of 

observable behaviours. That is, people should be able to demonstrate in some observable 

form what they have learned their knowledge of key concepts, skills acquired, disposition 

toward issues, and the like. 

Out-Door Education: Learning that occurs outside the classroom, that is in/about/for the 

out-of-doors, and that involves first-hand observations and direct experiences. 

Place-Based-Education: Or ‗pedagogy of place‘; form of education ―founded‖ by Aldo 

Leopold and that involves direct observation and first-hand study of the land and quality 

environmental-learning experiences in local settings. 

Environmentally Responsible Behaviors-active and considered participation aimed at 

solving problems and resolving issues. Categories of environmentally responsible actions 

include persuasion, consumer action, eco management, political action, and legal action. 

Cognitive Skills-those abilities required to analyze, synthesize, and evaluate information 

about environmental problems/issues and to evaluate a select problem/issue on the basis 

of evidence and personal values. This category also includes those abilities necessary for 

selecting appropriate action strategies, and for creating, evaluating, and implementing an 

action plan. 

Knowledge of Environmental Issues-understanding environmental problems and issues 

caused as the result of human interaction with the environment. Also included within this 

category is knowledge related to alternative solutions to issues. 

Attitude: A pre-disposition or a tendency to respond positively or negatively towards a 

certain idea, object, person, or situation. Attitude influences an individual‘s choice of 

action, and responses to challenge, incentives, and rewards(together called stimuli).Four 

major components of attitude are (1) Affective: emotions or feelings. (2) Cognitive: belief 

or opinions held consciously. (3) Conative: inclination for action. (4) Evaluative: positive 

or negative response to stimuli. 

Behaviour: A response of an individual or group to an action, environment, person, or 

stimulus  

Skills: An ability and capacity acquired through deliberate, systematic, and sustained 

effort to smoothly and adaptively carryout complex activities or job functions involving 

ideas (cognitive skills), things (technical skills), and/or people (interpersonal skills). 

http://www.businessdictionary.com/definition/object.html
http://www.businessdictionary.com/definition/person.html
http://www.businessdictionary.com/definition/response.html
http://www.businessdictionary.com/definition/incentive.html
http://www.businessdictionary.com/definition/reward.html
http://www.businessdictionary.com/definition/stimuli.html
http://www.businessdictionary.com/definition/component.html
http://www.businessdictionary.com/definition/cognitive.html
http://www.businessdictionary.com/definition/opinion.html
http://www.businessdictionary.com/definition/ability.html
http://www.businessdictionary.com/definition/capacity.html
http://www.businessdictionary.com/definition/cognitive.html
http://www.businessdictionary.com/definition/technical-skills.html
http://www.businessdictionary.com/definition/interpersonal-skill.html
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Brainstorming: process for generating creative ideas and solutions through intensive and 

freewheeling group discussion every participant is encouraged to think aloud and suggest 

as many ideas as possible, no matter seemingly how outlandish or bizarre. Analysis, 

discussion, or criticism of the aired ideas is allowed only when the brainstorming session 

is over and evaluation session begins. See also lateral thinking and nominal group 

technique. 

Biodiversity: The variety of different living organisms from all sources including 

terrestrial, marine and other aquatic ecosystems and the variety of different ecosystems 

that they form. This includes diversity within species, between species and of ecosystems, 

and the genetic variability of each species. 

Carbon dioxide: A colourless, odourless, non-poisonous gas, which results from fossil 

fuel combustion and is normally a part of the air. 

Climate change: The slow variations of climatic characteristics over time at a given 

place. Usually refers to the change of climate which is attributed directly or indirectly to 

human activity that alters the composition of the global atmosphere and which is, in 

addition to natural climate variability, observed over comparable periods. 

Ecosystem: A dynamic and complex system of plant, animal and microorganism 

communities and their non-living environment all interacting as a functional unit within a 

defined physical location. The term may be applied to a unit as large as the entire 

ecosphere, but usually refers to a division thereof. 

Environment: All of the external factors, conditions, and influences which affect an 

organism or a community, also, everything that surrounds an organism or organisms, 

including both natural and human-built elements. 

Groundwater: The supply of fresh water found beneath the earth's surface (usually in 

aquifers) which is often accessed through wells and springs. 

Non-Governmental Organization (NGO): An organization centred on a cause or causes 

that works outside the sphere of governments. NGOs often lobby governments in an 

attempt to influence policy. 

Phytoplankton: Usually microscopic aquatic plants, sometimes consisting of only one 

cell. 

Pollution: The contamination of a natural ecosystem, especially with reference to the 

activity of humans. 

Water Quality: A term used to describe the chemical, physical, and biological 

characteristics of water with respect to its suitability for a particular use. 

http://www.businessdictionary.com/definition/creative.html
http://www.businessdictionary.com/definition/idea.html
http://www.businessdictionary.com/definition/solution.html
http://www.businessdictionary.com/definition/group.html
http://www.businessdictionary.com/definition/participant.html
http://www.businessdictionary.com/definition/analysis.html
http://www.businessdictionary.com/definition/criticism.html
http://www.businessdictionary.com/definition/evaluation.html
http://www.businessdictionary.com/definition/lateral-thinking.html
http://www.businessdictionary.com/definition/nominal-group-technique.html
http://www.businessdictionary.com/definition/nominal-group-technique.html
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Curriculum: documents determining the list of subjects, the way and sequence of 

studying them, number of subject period including those that deal with the problems of 

the environment. 

Conservation: management of the biosphere so that it may yield the greatest sustainable 

benefits to present generations while maintaining its potential to meet the needs and 

aspirations of future generations. 

Declaration-Belgrade: (Declaration of the International Seminar on Environmental 

Education, Belgrade, 1975), the declarations on the goals, objectives and characteristics 

of environmental education and training in view of the promotion of new awareness and 

improvement of the environment. 

Declaration Human Environment: (Declaration of the United nations Conference on 

the Human Environment, Stockholm, 1972), the declarations on the directions of 

improving the interrelations between people and the environment for the protection of the 

biosphere. 

Declaration Tbilisi: (Declaration of the Intergovernmental Conference on Environmental 

education, Tbilisi, 1977), the declarations on the principles and strategies of 

environmental education in the contemporary world.  

Education Conservation: the system and process of education pertaining to the 

protection, improvement, management, and wise use of natural resources for living in 

harmony with environment and for having concerns for future generations Includes the 

teaching and learning of knowledge, understanding, skills, attitudes, and responsibilities 

for integrating conservation with human society and development. 

Education, Informal (Non-formal): education generally not conducted through formal 

educational intuitions and presented through mass media, private and public 

organisations, community intuitions, and associations, etc., Informal education is widely 

used in the dissemination of environmental knowledge and understanding to the general 

public, particularly adult population.  

Education, Outdoor: Activities and projects, including field trips which take place 

outdoors for educational purpose. Involve firsthand experiences and direct 

inquiries/observations for the participants in an outdoor setting and are often associated 

with environmental education.  

 Education learner cantered: an educational approach which cantered on the 

student/participant in the learning process for development of knowledge, understanding, 

and attitudes through the personal experiences, inquiries, and thinking of the learner. 

Education, problem-oriented: various forms and methods of focusing on definite 

problems in the educational processes for student learning through inquiries, analysis, and 
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solutions for the problems. The problem-oriented approach is often used in the 

environmental education and contributes to the understanding and attitudes of students. 

Environmental Learning: plots, trails, area and natural complexes selected specifically 

to study the natural and/or built environment, including the effects of human influences. 

Observation, inquiry and investigation are basis orientations for learning environments. 

Environmental Attitude: A state of mind or feeling which represents a behavioural 

predisposition toward a given environmental object. Attitudes are produced by groups of 

beliefs which collectively cluster around objects/environments e.g., attitudes of concern, 

apathy, etc. 

Environmental Awareness: The growth and development of awareness, understanding 

and consciousness toward the biophysical environment and its problems, including 

human interactions and effects.  

Environmental Conservation: Efforts and activities to maintain and sustain those 

attributes in natural and urban environments which are essential both to human physical 

and mental health and to enjoyment of life. 

Environmental Education Curriculum: The programmes, courses, and instructional 

materials on environmental education which are offered through educational Institutions. 

Environmental education curricula can be included both as an integrated/infused part 

within traditional school subjects and as a separate subject which utilizes an 

interdisciplinary approach. 

Environmental Education, evaluation: (Assessment) Determination and assessment of 

the quality and effectiveness of a teaching/learning process, course, or programme in 

environmental education in terms of stated goals and objectives. Evaluation forms can 

consist of initial assessment, effort/inputs, process/approach, and impact/effects. 

Environmental Education through Gaming: A teaching/learning technique which 

utilizes a particular type of simulation involving the use of human decision-makers in the 

simulation of a real-life situation which concerns conflicting interest. Involves personal 

participation of students in simulations of how real-world systems and interrelations 

function. 

Environmental Skills: Developed thinking and action skills for using knowledge and 

abilities effectively in performance for the study, understanding, correction, and 

prevention of environmental problems. Skills include observation, inquiry, problem-

solving, value clarification, etc. 

Flora: All plant life and lower taxons associated with a given habitat, area, country, or 

period. 
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Learning by doing: The process of acquiring understanding, knowledge, skills, and 

attitudes through practical and applied learning activities. A relatively permanent change 

in the behaviour and attitudes as a result of the individuals experience in doing involves 

observation, investigation, inquiry, problem-solving, and value clarification which are 

effective learning methods in environmental education and field situations. 

Environmental Policy: Official statements of principles, intentions, values, and 

objectives which are based on legislation and the governing authority of a state and which 

serve as a guide for the operations of governmental and private activities environmental 

affairs. 

Stewardship (Environmental stewardship): The wise use and management of the 

environment and its resources in terms of the recognition of living relationships of and 

responsibilities for the environment and for future generations of all forms of life. 

Stewardship implies that humankind respect, oversee, and conserve the environment for 

present and future considerations for all life through individual and collective efforts and 

responsibilities. 

Teacher Education: Various educational programmes and courses, including 

environmental education, by universities and colleges which provide knowledge, 

understanding, skills, and methods for teachers, particularly students studying to be 

teachers, for utilization in their teaching careers. Environmental education, as a specific 

development, is relatively new in teacher education. 
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Appendix 1 

A SURVEY OF BEHAVIOUR, ATTITUDE, AND KNOWLEDGE SURVEY  

POST-TEST ON ACTIVE BASED EESD FOR SCHOOL STUDENTS  

 

 

Name of the School    : 

 

Name of the Student    : 

 

Class studying     : 

 

Class Rank     : 

 

Rural/Urban         : 

 

Parents Occupation    : 
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Part I Environmental Behaviour Questionnaire 

This section of the survey is designed to find out what things you do about the 

environment. There are no rights or wrong answers, so don‘t worry if you have never 

done any these things, and don‘t worry if all your tick marks end up in the ‗N‘ column. 

We ask only that you be truthful as you answer these questions. Mark the answer that is 

closest to the right answer for you: 

Number of items 10 

Environmental Behaviour Questionnaire Air 

 

 

 

AIR Rarely 1 Sometimes 2 Usually 3 

1. I walk or cycle to places instead of 

coming by bike or car. 

   

2. I talk to others to protect the local 

environment from air pollution. 

   

3. I am a member of an environmental club 

or group. 

   

4. I write to decision makers about things 

that concern me related to local air 

pollution.  

   

5. I work on outdoor environment related to 

improve the air quality. 

   

6. I have planted tree saplings in order to 

protect air pollution. 

   

7. I am raising my voice to protect trees 

from cutting down to protect clean air. 

   

8. I am explaining the permissible limits of 

air quality and its impacts to other 

students and my community. 

   

9. I am explaining about air pollution and 

its impacts on human being, living 

organisms and environment to my 

friends, family members, and my 

community. 

   

10. I am explaining to my friends and others 

not to burn organic and inorganic waste 

in the open place. 
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Environmental Behaviour Questionnaire Water 

Number of items 10 

Water  Rarely 1 Sometimes 2 Usually 3 

1. I turn off the tap water while unnecessary 

running in the tap school as well as at 

home. 

   

2. At home, I try to recycle the water as 

much as I can for my backyards. 

   

3. I am a member of an environmental club 

or group. 

   

4. I write to politicians/local panchayats 

about things that concern me related to 

local water issues and unhygienic. 

   

5. I work on outdoor projects to improve 

the local water body environment. 

   

6. I have helped to protect our drinking 

water resources from pollution at local 

level. 

   

7. I am always inform to our community to 

clean water pipes to protect from water 

related diseases. 

   

8. I am explaining the permissible limits of 

water quality parameters and its impacts 

to other students and my community. 

   

9. I am explaining about how to control 

water pollution by simple methods to my 

family and my community? And my 

friends. 

   

10. I am explaining about water pollution 

and its impacts on human being, living 

organisms and environment to my 

friends, family members, and my 

community. 
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Environmental Behaviour Questionnaire Biodiversity conservation 

Number of items 11 

Biodiversity conservation Rarely 1 Sometimes 2 Usually 3 

1. I talk to others about helping the 

environment. 

   

2. I am a member of an environmental 

club or group. 

   

3. I write to politicians about things that 

concern me related to biodiversity 

conservation. 

   

4. I work on outdoor projects to improve 

the environment. 

   

5. I read about the environment for fun.    

6. I have planted tree saplings in order to 

conserve biological resources  

   

7. I am growing flowering plants to attract 

butterflies in my home and school 

   

8. I am raising my voice to protect trees 

from cutting down 

   

9. I am always discus about importance of 

biodiversity to our life with my friends 

and with my community 

   

10. I am always like to live with 

environmentally sustainable world 

   

11. Birds, insects and butterflies are reason  

for reproduction in plants 
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Environmental Behaviour Questionnaire Solid Waste Management 

Number of items 10 

Solid Waste Management (SWM) Rarely 1 Sometimes 2 Usually 3 

1. I bring all my lunch to school in 

reusable containers 

   

2. At home, I try to recycle as much as I 

can. 

   

3. I talk to others about helping the 

environment 

   

4. I pick up litter when I see it in a park or 

a natural area 

   

5. I am a member of an environmental 

club or group 

   

6. I write to politicians about things that 

concern me 

   

7. I work on outdoor projects related to 

SWM to improve the environment 

   

8. I am always segregating waste into 

degradable and non degradable 

   

9. I am always like to live with 

environmentally sustainable world 

   

10. I am instructing other students to 

segregate waste in to degradable/ non 

degradable and advice them to dump 

them into dustbin? 
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Number of items 6 

Part Two: Environmental Attitudes 

This part of the survey is designed to determine environmental attitudes. There are no 

rights or wrong answers, only differences of opinion. CIRCLE the letter that reflects your 

true feelings. 

 

Environmental Attitudes questionnaire on Air 

1. Clean air, is our right. 

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 

    

2. The EESD program has had a considerable positive impact on air quality study. 

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 

 

3. The EESD program has helped us set priorities in respect of maintaining clean air (e.g. 

conserving trees, indoor plants, and tree plantation at public places). 

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 

 

4. Industries should have to pay for any pollution they cause. 

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 

 

5. There is no point in getting involved in environmental issues, since governments and 

industries have all the power and can do whatever they want to. 

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 

 

6. There is no point in getting involved in environmental issues, since governments and 

industries have all the power and can do whatever they. 

Want to. 

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 
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Number of items 6 

Environmental Attitudes questionnaire on Water 

1. I am in favour of saving drinking water resources from pollution, even if few people 

ever get a chance to contaminate the water. 

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 
 

2. Man made sources of water pollution is threatening to drinking water quality than the 

natural causes. 

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 
 

3. Essential water quality parameters have to be checked frequently to check our drinking 

water quality and protect from contamination. 

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 
 

4. The EESD program has helped us set priorities in respect of resource use and 

management of local water resources  

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 
 

5. The EESD program has had a considerable positive impact on the drinking water 

resources  

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 
 

6. My involvement in the program has had a positive impact to protect our school and our 

local water resources 

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 
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Number of items 6  

Environmental Attitudes questionnaire on Biodiversity conservation 

1. Involvement in the school program has had a positive impact on pupil‘s behaviours in 

respect of the local environment. 

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 

 

2. If I had to choose between protecting a natural area and creating homes for humans, I 

would choose to protect the area. 

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 

 

3. Preserving wild areas isn‘t important because we‘re good at managing wildlife. 

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 

 

4. I am interested to conserve and protect biodiversity plants, birds, and butterflies within 

our campus as well as in my neighbouring environment. 

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 

 

5. I very much of enjoyed this program learning about sustainable environment. 

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 

 

6. I am in favour of saving local wilderness areas. 

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 
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Number of items 7 

Environmental Attitudes questionnaire on Solid waste management 

1. Government should pass laws to make recycling mandatory, so that everyone is forced 

to recycle. 

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 

 

2. I am interested in spending time working to help the environment, even though I 

realize this will cut into my free time. 

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 

 

3. This EESD program has greater impact on me.  

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 

 

4. I like this community to become well developed- socially, economically, and 

environmentally.  

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 

 

5. I like to create awareness on environment among community even though it requires 

hard work.  

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 

 

6. I am very much confident to develop my community to become environmentally 

sustainable.  

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 
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7. When I throw my waste into the dustbin I am always segregating the waste in to bio 

degradable/ non biodegradable. 

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 

  

Number of items 9 

Environmental Attitudes questionnaire on Sustainability Assessment 

1. Our school is environmentally healthy. 

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 
     

2. Our community is environmentally healthy. 

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 
     

3. I feel like I am part of a community to solve environmental problems. 

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 
     

4. I feel like I can make a difference in the community. 

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 
     

5. I enjoy learning about the environment and its sustainability. 

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 
     

6. The EESD program helps me perform better on tests and get better grades. 

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 
     

7. I visit parks, forest, creeks, ponds or other natural area with friends and myself. 

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 

 

 
    



150 
 

 

 

8. I often notice plants and animals that I know a lot about. 

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 

     

9. I like to lead s sustainable life style. 

A B C D E 

     

1 Agree 2 Strongly Agree 3 Neutral 4 Disagree 5 Strongly Disagree 

     

 

EESD program evaluation 

1. Activities: Were EESD activities: 

1. engaging/interesting: Yes ____ No _____ 

2. provoking of critical thought: Yes ____ No _____ 

3. suitable for information delivery: Yes ____ No _____ 

 

2. Information Amount: Was suitable information on the following provided: 

1. Water resources and pollution control: Yes ____ No _____ N/A ______ 

2. Air quality study and air pollution monitoring: Yes ____ No _____ N/A ______ 

3. Biodiversity conservation: Yes ____ No _____ N/A ______ 

4. Solid waste management: Yes ____ No _____ N/A ______ 

 

3. When I think of my overall learning at school this year, the EESD Program is:   

 a. a very small part of it, if at all 5- 25% 

 b. a regular part of it, but not too big 25- 50% 

 c. a really big part of it 50-75% 

 d. the main thing we do  

     e. I‘m not sure  

 

4. The amount of effort I put into doing EESD Program-related activities this year is (or 

will be):  

 a. fairly small or none  

 b. about the same as other subjects or classes  

 c. more than other subjects or classes  

 d. way more than other subjects or classes  

 e. I‘m not sure  
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5. I enjoyed this activity when compared to other programs why? 

(a) class room lectures 

(b) action oriented programs such as tree planting , composting, and medicinal garden 

set up 

(c) Assessment of air, and water at the field level and in school level 

(d) Field trips for studying about nature 

 

6. We understand more from these activities  

(a) games (b) field trips 

(b) Class room lectures (d) practical (e) action oriented program 

 

Environmental Knowledge assessment 

7. What is meant by environmental pollution? 

8. What did you learn about EESD program? 

9. Would you want to do a program like this again in your school? 

10. What is meant by Air pollution? 

11. What is meant by water pollution? 

12. What do you understand by permissible limits and its importance in drinking water 

quality? 

13. What do you understand air pollution control methods? 

14. What is meant by sustainable development? 

15. What are the problems of solid wastes? 

16. Explain about various solid waste management practices? 
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Appendix 2 

EESD Modules contents used for experimental group 

 

 

 

 

C
o
n

ce
p

t 

Understanding   

 

Skills  Attitudes  Action  

A
ir

 

Understanding about what is 

air? 

How does air help us? 

What is air pollution? 

Why should we be concerned 

about air pollution? 

Types of pollutants 

Impacts of air pollution  

Provide scientific skills on 

analyzing air quality (NOx, 

SO2, SPM) monitoring 

with portable air quality 

monitoring kit  

Bring attitudinal change 

towards air quality and its 

protection  

Put into practice various air 

pollution control methods (Tree 

plantation, reduce burning of 

plastics and wastes at local level). 

W
a
te

r
 

The global picture of water 

distribution 

What is contaminated water? 

How does water get 

contaminated? 

What can be done?  

Monitor the quality of 

drinking water by using 

field kits and doing 

analysis  

Bring attitudinal change 

towards water quality and 

its protection and 

conservation at local level  

Put into practice various water 

pollution control and conservation 

methods  
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Appendix 2 

EESD Modules contents used for experimental group (continued...) 

 

 

 

 

C
o
n

ce
p

t 

Understanding   

 

Skills  Attitudes  Action  

B
io

d
iv

er
si

ty
 

Understanding of what is biodiversity? 

Level s of biological diversity 

Status of biodiversity in India 

Status of biodiversity in at local level 

Importance of biodiversity 

Uses of biodiversity 

Causes of biodiversity loss 

Biodiversity conservation 

Discover/investigate varieties 

of plants and animals. 

recognize how plants sustain 

environmental health 

recognize the diversity of 

natural resources around the 

school compound 

Bring attitudinal change 

towards biodiversity 

conservation and its 

protection and 

conservation  at local 

level 

Put into practice various 

biodiversity conservation 

methods  

W
a
st

e
 

Understanding of  origin of wastes in 

household, community, market places, 

industries 

Composition of wastes (degradable, 

non- degradable) 

Waste management (composting and 

vermicomposting)  

Classify wastes into 

biodegradable non bio- 

degradable 

Familiar with microbial 

composting and 

vermicomposting technology  

Separation wastes into 

bio-degradable and non 

bio degradable into the 

concerned dust bins  

recycle, reduce, and reuse  

 Sustainable Waste 

management methods  
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Appendix 3 

TEACHER’S PERCEPTION ON ENVIRONMENTAL EDUCATION 

Note: Please give tick mark where ever it is necessary, 

SD – Strongly Disagree, D – Disagree, N – Neutral, A – Agree, SA – Strongly Agree 

S. No. ATTITUDES SD D N A SA 

1 Environmental Science is essentially about finding 

out facts 

     

2 Environmental Science is essentially about asking 

questions 

     

3 Environmental Science is a way of finding out the 

truth 

     

4 Environmental Science ideas are always uncertain.      

5 Environmental Science is free of values.      

6 Environmental Science has major responsibility for 

environmental problems. 

     

7 Environmental Science is the main means of 

solving environmental problems. 

     

8 I believe it is important to take the time to integrate 

environmental concepts and issues that are related 

to science. 

     

9 One of my teaching goals of integrated science is 

to increase students‘ level of environmental 

responsibility. 

     

10 Environmental education should be considered a 

priority in our secondary school system. 

     

11 Pre-service teachers should be required to take an 

environmental education methods class. 

     

12 Teachers should provide students with 

opportunities to gain actual experience in resolving 

environmental issues. 

     

13 Teachers should help students develop a set of 

values and feelings of concern for the environment.                                                                                                                                                                                                                                                    

     

14 I have the necessary skills to teach environmental 

education. 

     

15 I am able to answer students‘ environmental 

education questions. 

     

16 I will not find it difficult to explain to students how 

science experiments of environmental topics work. 

     

17 I understand environmental education concepts 

well enough to be effective in teaching 

environmental education 
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Teaching practice 

After attending my class: 

S. No. Teaching practice Not 

at all 

Some 

what 

Neutral Agree Strongly 

Agree 

22 Students have more knowledge 

of environmental concepts and 

problems. 

     

23 Students have more knowledge 

of ecological foundations and 

environmental issues 

     

24 Students have more knowledge 

of the impacts of their 

behaviour on the environment. 

     

25 Students have better 

understanding of their belief, 

attitudes, and values regarding 

environmental issues 

     

26 Students are more sensitive 

toward the environment. 

     

27 Students have gained actual 

experience in resolving 

environmental issues 

     

28 Students better understand the 

values underlying 

environmental issues. 

     

29 Students have the skills needed 

to resolve environmental issues. 

     

30 I direct most of the classroom 

learning activities. 

     

31 My class is teacher-centered.      

32 I put more emphasis on the 

teaching of knowledge than 

process of learning. 

     

 

 

S. No. ATTITUDES SD D N A SA 

18 I can generally teach environmental education 

effectively. 

     

19 I am effective in monitoring activities.      

20 I know the steps necessary to teach environmental 

education concepts effectively. 

     

21 I teach environmental education as well as I do 

most subjects. 
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Teaching methods: 

S.No.  Have 

used 

Have not used but 

would like to use 

33 Field trips/ outdoor activities.    

34 Guided discovery.   

35 Lectures.   

36 Experiments.   

37 Role-playing.   

38 Independent or group projects.   

39 Problem-solving/ critical thinking activities.   

40 Audiovisuals/ simulations.   

41 Computer- assisted learning activities.   

42 Value judgment activities.   

43 Behavior modification.   

44 Indoctrination.   

 

Barriers to environmental education 

SD – Strongly Disagree,            D – Disagree,           N – Neutral,            A – Agree,    and 

SA – Strongly Agree 

S. No Barriers to environmental education 

 

The following are statements of reasons 

for NOT incorporating environmental 

education into your classroom teaching. 

 

SD D N A SA 

45 Lack of class time      

46 Lack of preparation time.      

47 Lack of instructional materials.      

48 Lack of funding      

49 Lack of principal/head of the institution support.      

50 Lack of knowledge about environmental issues.      

51 Lack of knowledge about teaching 

environmental education. 

     

52 Class size too large.      

53 No natural environmental readily available.      

54 Safety problems.      

55 Environmental education is not relevant to what 

I teach 
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Appendix 4 

The national mission for environmental education at middle school level 

Courses selected from 

Tamil Nadu and Puducherry 

Objectives of the selected curriculum 

Science and social science - 6
th

 grade Knowing the environment; its social, 

natural and interdependence on plants and 

animals. Natural resources and their 

utilization, waste generation, management 

of waste, exemplar activities  guiding 

learners to identify various sources from 

plants and animals, soil, air and water, 

fuels -metals  and plastics, Organising 

visit to a nearby locality and with follow 

up actions at ground level.  

  

  

 

Science and social science - 7
th

 grade Environment and natural resources such 

as water, air, soil and forest, man and 

environment such as responses of living 

beings to changes in environment, effect 

of human activities and population growth 

on agricultural and natural resources, 

consequences of human activities on 

deterioration of environment and role of 

individuals in maintaining natural 

environment with exemplar activities.  

 

Science and social science - 8
th 

grade Balance in nature such as Eco-system 

interaction between living and non-living 

components, structure and function and 

energy flow, impact of population on 

environment, harnessing resources and 

environmental pollution cause and effect 

with activities.  
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Appendix 4 

The national mission for environmental education at middle school level 

(continued...) 

Courses selected from 

Tamil Nadu and Puducherry 

Objectives of the selected curriculum 

Science and social science - 9
th

 grade Understanding ecosystem; types of 

ecosystem, interaction between biotic and  

abiotic factors, energy flow and its 

importance and nutrient cycles in 

environment, environmental impact 

assessment,  destruction of ecosystem and 

biodiversity conservation, depletion of 

natural resources, waste generation and 

management and environmental values and 

ethics with activities  

Science and social science - 10
th

 grade Restoring balance in ecosystem, 

environmental pollution, issues of the 

environment, striving for a better 

environment with activities. 

Environmental studies from 6
th

 to 10
th

 

standards from Tamil Nadu text book 

An environmental literacy exists as a 

separate subject at the primary school 

level. At the middle and high school level, 

though environmental science is not a 

separate subject in the school curriculum, 

some environment related concepts such 

understanding about environment, 

environmental pollution and protection and 

conservation of natural resources and 

issues are integrated with other subjects. 

Environmental studies in new curricula 

from 6
th

 to 10
th

 standard 

The new curriculum under trial in the 

essence of supreme court order the 

environmental studies infused with in all 

language as well as in science subjects but 

it is not in depth focused as in central 

syllabus 

Science and social science - 6
th

 grade 

TN curriculum 
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Appendix 5 

 

EESD QUESTIONAIRE FOR KEY STAKEHOLDERS  

 

1. What is your understanding of EESD? In what ways it is better than EE? Is it 

relevant for Puducherry UT? How?  

 

2. What is your opinion about our proposed curriculum on EESD? (On contents, 

coverage, weight age, modes of delivery etc.)  

 

3. What do you think students should learn in EESD? How should they learn? Do 

you think it is important to involve students in activities related to their 

environment? How?  

 

4. How do you view your role in the implementation and development of EESD in 

schools/Puducherry? (please be specific in your answer)  

 

5. In the curriculum implementation, teachers may interpret and enact in the light of 

what they know and can do, as well as what they believe they must do. How do 

you know that proposed curriculum for EESD is interpreted and enacted in the 

way is intended?  

 

6. What is your short/long term plan for EESD?  

 

7. In what ways your activities can support implementation of EESD in schools?  

 

8. In your working position have you ever worked with other people in activities 

related to planning/development/implementation of EE/EESD in Puducherry? 

How? What are the merits/demerits of working together?  

 

9. What do you think are the responsibilities of the teachers, school leaders, 

community, and other agencies in development of EESD in schools?  

 

10. What do you see as challenge for development/ implementation of EESD in 

Puducherry?  

 

11. Is there any other comment you would like to make? 
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