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CHAPTER I 

INTRODUCTION 

"The interest in conservation is the rediscovery of a truth 

well known to our sages. The Indian tradition teaches us 

that all forms of life: animal and plant are so closely 

linked that disturbance in one gives rise to imbalance in 

the other" 

- (Indira Gandhi, World Conservation Strategy for India, March 1988) 

In the last couple of decades world over there is serious deliberations on the need 

for pro-active participation of the public, various social segments, and persons from 

various walks of life in conservation of the Environment and on identifying effective 

strategy to accomplish that. It is well recognized that conviction, at the grass root level, 

on the cruciality of environmental conservation is essential for wide and involved 

participation of public. Environmental education (EE), especially among the youngsters, 

to a great extent fulfills that need and facilitates educated decision-making among the 

public on issues related to environment. Thus, the main goal of EE is developing a world 

population that is aware of and concerned about the environment and its associated 

problems and which has the knowledge, skills, attitudes, motivation and commitment to 

work individually and collectively toward solutions of current problems and prevention 

of new ones. In other words, the ultimate goal of EE is to promote development of 

responsible environmental behavior (Hungerford & Volk, 1990). At the formal level of 

education, the responsibility for EE mainly rests with schools, colleges, and universities 

and other tertiary institutions (Palmer, 1998). India has more than 40% of young people 

in the world. Sensitization of that major chunk of populace and inculcating the practice of 

appropriate environmental mannerism will improve the present environmental conditions 

(Sivamoorthy, Nalini, & Satheesh, 2013) and ensure the environmental sustainability for 

posterity. Furthermore, while there is an increase in development of educational policies, 

there is a serious dearth of research concerning higher education teachers’ and students’ 

perspectives in the development and implementation of environmental education. This is 

particularly manifested in India where research in higher education and environmental 
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education is sadly lagging. Hence, the present study has been undertaken. The study is 

perhaps the first of its kind in India that examines the impact of EE among the learning 

community (students) and explores the functioning of teachers engaged in handling EE as 

a subject. In a climate of national and international policy reforms in EE (United Nations 

Environment Programme (UNEP), 1972; National Policy of Education (NPE), 1986; 

UNESCO-UNEP, 1992; UNESCO, 1992; Supreme Court of India, 2003; University 

Grants Commission (UGC), 2004; National Curriculum framework (NCF), 2005; 

UNESCO, (2007); United Nations Decade of Education for Sustainable Development 

(UNDESD), 2007), this study is particularly important in shedding light on the ways in 

which EE is understood, negotiated, determined and implemented in higher education 

institutions. 

1.1 Background of the study 

Environmental Education (EE) has been increasingly one of the major interests of 

educational organizations, local communities, corporate agencies, private sector institutions, 

and local governments for the last several years. The anxiety for the cause for environmental 

protection was also wide among the concerned citizens and the authorities. Consequently, 

in December 2003, the Supreme Court of India mandated teaching of environmental 

education across all years of formal schooling (Supreme Court of India, 2003). At the time, 

the apex court’s order appeared to provide a much-needed impetus in raising the 

awareness of environmental issues in India; a phenomenon that has been growing 

significantly alongside the rapid growth of Indian economy (Rangarajan, 2009; 

Ravindranath, 2007). 

While the education community welcomed the mandate, the mode of 

implementation raised many concerns. Even, the Intergovernmental Conference on 

Environmental Education (UNESCO, 1977) recommended the primary categories of EE 

curriculum goals and objectives as (a) awareness, (b) knowledge, (c) attitudes, (d) skills 

and (e) participation. In order to accomplish this, there were apprehensions on strategy to 

put emphasis on the importance of awareness, knowledge, or attitude. Madsen (1996) 

explained that environmental awareness, knowledge, and commitment are necessary to 

achieve environmental protection and restoration, emphasizing that the public must have 
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a basic grasp of environmental problems. It was also cleared that leaders in the field of 

EE must not only have extensive knowledge and understanding of environmental 

problems, but also must have awareness to address and solve these problems. They must 

be committed “to initiate action, based upon knowledge and understanding”  

(Madsen, 1996). 

Ultimately, this process rests in the hands of well-educated segment of the society 

who can train their new generations toward becoming environmentally responsible 

citizens. Successful implementation of EE programs within the formal education system 

and the extent to which it is adopted outside this sector thus is therefore likely to depend 

on teachers with good understanding of environmental issues, desirable attitudes towards 

the environment in general and EE in particular, and commitment to act responsibly. 

Besides, how the government would support teachers in implementing the mandate and 

how it would be translated into everyday teaching practice are crucial phenomena.  

On a more fundamental level, the question as to whether or not teachers were 

comfortable with the mandate and shared the same environmental concerns in higher 

education is also important (Hart, 2003). 

I have lived Coimbatore district (a fast growing metro city) for almost thirty-five 

years. However, each visit back to my hometown, Dharmapuri (Relatively bucolic) has 

left me with a gnawing realization that a lot needs to be done towards stemming the 

environmental concerns that have been growing disproportionately to the colossal 

economic strides that Coimbatore has been taking in recent times. The changes have 

come with dizzying speed and it feels like “watching time-lapse photography”. 

Conversations with my doctoral supervisor and eminent personalities in the field 

of higher education have led me to believe that EE in formal tertiary education 

institutions is still in a nascent stage, it is a fringe component in the process of formal 

education, and there is a perceived gap in research about EE in higher education. It is my 

hope that this study will help to begin bridging that. With this desire, this study is 

conducted among various college students and their teachers in Coimbatore district. 

  



4 

 

1.2 Statement of the problem 

Worldview determines largely the way in which society relates to nature and the 

environment (Kyburz-Graber, Regendinger, Hadorn, & Werner Zentner, 1997a, 1997b). 

The dominant worldview of humans as superior to the rest of nature has dominated for 

thousands of years (Devall & Sessions, 1985). This worldview led to escalation of the 

impacts of human activities and influences as well as risks and threats associated with 

those impacts (Palmer, 1998). That worldview also imparted an authoritarian notion 

among dominant societies that nature is meant for human consumption and conveniences, 

to be exploited and managed.  

EE has been seen as a basic tool to contribute to the change of conceptions, 

values, and attitudes (Tracana, Ferreira, Caravalho, & Ferreira, 2008) and foster a 

considerate attitude towards human-nature relationship. That is why EE is getting increasing 

attention from people concerned with the problems of a sustainable environment  

(Rii, 2000). That individuals must learn in a formal way to reflect on the implication of 

their actions and act in positive ways that support and enhance the quality of life and the 

environment has been advocated by environmentalists, politicians, educationalists, and 

EE (both formal and informal) as a response to this (Lee & Williams, 2001). In formal 

system of education, teaching of EE depends not only on curriculum and on other 

facilities provided to the students, but also on the quality of teachers in terms of their 

knowledge, awareness, attitudes and skills relating to EE (Larijani & Yeshodhara, 2008). 

Awareness, attitude, knowledge, and participation are objectives that are 

important components in the scheme of EE. In EE research, these components could be 

measured in EE research using appropriate evaluation instruments. The purpose of this 

study was to evaluate the level of these components (awareness, attitudes, knowledge and 

participation) with respect to environment among students in higher education classes in 

the context of their EE curriculum and to assess their teachers’ awareness, attitude and 

practice of EE in Coimbatore district. 

1.3 Significance of the study 

India, a land of ecological, bio-geographical, cultural and social diversity, requires 

efforts that are rooted in the local context, which present a picture to which the student 
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can relate and can offer opportunity for solutions in which the student can be a part. 

What’s more, the Article 48 A of the Constitution of India provides that the states should 

endure to protect and improve the environment and safeguard the forests and wildlife of 

the country. Article 51 A(g) of the constitution imposes as one of the fundamental duties 

on every citizen to protect and improve the natural environment, including forests, rivers, 

lakes and wildlife and to have compassion for living creatures. Nevertheless, despite the 

deteriorating state of the environment public participation in environmental protection is 

much less in the country, and hence attention from academics in the form of formal 

studies of environment and reaching out with the finding to the public are much wanted 

in the country. Realizing this, the Hon’ble Supreme Court of India directed the University 

Grants Commission (UGC) to introduce a basic course on environment for every student 

pursuing a formal course. Accordingly, the matter was considered by the UGC and it was 

decided that a six-month compulsory core module course in EE be prepared and 

compulsorily implemented in all the Universities / Colleges in the country. 

The University Grants Commission (UGC, 2004) and All India Council for 

Technical Education (AICTE, 2004) India’s top policy-making bodies for higher education 

clearly acknowledged the crucial role of EE as the subject in creating environmental 

consciousness amongst all sections of society. These bodies, while appreciating the 

importance of EE in higher education, also acknowledged the lack of work and progress 

in the subject. These bodies well appreciated the need for EE to be made compulsory and 

taught as an integral component of higher education.  

Unfortunately, there appears little evidence that this proposal is being 

implemented in letter and spirit and that is where the significance of the present study 

lies, i.e., understanding impacts of EE on students and experiences of teachers 

implementing EE as of now. Following the adoption of the new National Curriculum 

Framework (NCF) in India, Environmental concerns were infused in almost all subjects 

of the school curriculum. However, the way of imparting EE in school was not alike 

throughout the country and there was also no definite or set standard for the same. 

Moverover, question persisted whether EE could be treated as a separate subject or be 

infused in curricula through certain chapters in other relevant subjects. Furthermore, the 

EE in school education suffer from deficient concept, logic, knowledge, and skill needed 
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to deal with environmental problems (Gordon, 1995). Along the same line, the tertiary 

level education system have definite compulsory EE subject and the teachers are the 

prominent actors in implementation of the curricula and hence it is appropriate that an 

attempt is made about it effectuality in achieving the set objectives.  

There has been very little research regarding EE issues in India. Furthermore, the 

works that have been done so far have tended to focus on school and college students’ 

views with the consequence but the teachers’ views and practices of EE have not been 

amply investigated. Considering these vital cues, this study was conducted to assess the 

relationship between EE teachers’ professional approach and its impacts on college 

students’ awareness, knowledge and attitudes to EE and their actions towards 

environmental protection. It also attempts to identify the opportunities and constrains for 

effective EE that will enable educationalists and other concerned bodies to be aware of 

students’ and their teachers’ ideas and thoughts, and the nature of EE practices at tertiary 

level and if required corrective measures can be thought over. 

1.4 Research questions 

This study is conceived with the following questions in mind: 

1. What are the levels of awareness, knowledge, and attitude of college students, 

who study components of EE in their curriculum? 

2. What is the self-efficacy level of awareness, knowledge, and attitude among 

different groups of students? 

3. What is their attitude towards social responsibility needed to resolve an 

environmental problem? 

4. What are the personal actions taken by students to protect their local 

environment?  

5. To what extent demographic and personal factors account for differences in the 

levels of awareness, knowledge and attitude of the students? 

6. What is the level of awareness and attitude on environmental and EE among 

college teachers who teach components of EE as part of the curriculum? 



7 

 

7. What are the teachers’ pedagogical practices for teaching EE in college settings? 

8. To what extent do students feel competent and prepared for learning EE? 

9. To what extent do teachers feel competent and prepared for teaching EE? 

10. What are the sources of information for teachers about environmental issues and EE? 

11. What are the opportunities and constraints for learning and teaching EE? 

1.5 Definitions of key terms 

UNESCO Intergovernmental Conference on Environmental Education (presented 

by Gough, 1997; Athman & Monroe, 2000) has provided comprehensive and concise 

explanations / definitions of the variables relating to the present study as follows:    

 Environmental education: a process of developing a world population that is 

aware of and concerned about the total environment and its associated problems, 

and which has the knowledge, skills, attitudes, motivations and commitment to 

work individually and collectively toward solutions of current problems and the 

prevention of new ones. 

 Awareness: to acquire concern and sensitivity towards the environment and its 

problems. 

 Knowledge: to gain experiences and a basic understanding of the environment 

and its problems. 

 Attitude: to acquire values, feelings of concern, and motivations towards the 

participation of 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 be 

actively involved at all levels in working towards resolution of environmental 

problems 

Based on the above definitions for the purpose of clarity and uniformity those 

variables are defined succinctly by Ernesto (2004) and these are used in the defined sense 

throughout the present study.  
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 Environmental Awareness: descriptive and interpretive knowledge about 

separate facts and phenomena and cause - response in the environment; and 

understanding ecological problems and awareness of the effect of human beings 

on the environment. 

 Environmental Attitude: feelings and thoughts towards human - environment 

interactions. 

 Environmental Education Awareness: trust and understanding of the role of 

environmental education in solving environmental problems 

 Environmental Education Attitude: interest and concern for and understanding 

of environmental issues and involvement in environmental action and teaching. 

 Practice of Environmental Education: teaching environmental issues, engagement 

in co-curricular activities and participation in environmental action in the community. 

 Self-efficacy: a construct of Bandura’s social-cognitive learning theory. 

According to Gredler, (2001), “perceived self-efficacy is the learner’s belief in his 

or her capabilities to successfully manage situations.” 

 Student: A volunteer participant chosen from the population of students in the 

Coimbatore colleges. 

 Instrument: The evaluative questionnaire used to study the participant groups. 

1.6 Scope of the study 

Of the several issues with respect to EE in India, this study will focus on three issues:  

1) Students’ awareness, attitude, knowledge and actions towards their environmental 

issues 

2) Teachers’ awareness, attitudes and practice of environmental education 

3) The opportunities and constraints for learning and teaching EE.  

To improve comprehensiveness of the study, the developmental aspects of EE in 

the existing tertiary level will also be assessed. This study delimits itself to the college 

students and teachers in Coimbatore district. 
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1.7 Limitations of the Study 

The major limitation of this study is  that information collected is restricted to 

programs being run in the colleges of the Coimbatore district (within 30-40 km radius of 

the Coimbatore city) and cannot be generalized to all EE programs across wider 

geographical domain. Another limitation of this study is the scope of subjects/participants, 

again limited in number and areal coverage. Other limitations include the subjects are 

informed voluntary participants who returned the completed survey only, all participant 

groups are not proportionately represented in number; and financial and logistic issues 

limited the geographical area as well as the sample size of this study. 
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CHAPTER II 

LITERATURE REVIEW 

This Chapter presents a focused review of the existing literature pertaining to the 

major concepts of this study. The review progresses through six sections as follows:   

(1) Environmental concerns and challenges (Global to local),  

(2) EE – Important milestones (global to local), 

(3) Studies on awareness, attitudes, knowledge and practice of EE, 

(4) Sources of information on environmental issues and EE  

(5) Constraints to effective implementation of EE, and  

(6) EE studies in India. 

Besides a bird’s eye view of the studies have been discussed in the Overview section. 

2.1. Environmental concerns and challenges (global to local) 

Shrinkage and fragmentation habitats in their extent and quality, and over-

exploitation of the natural resource much beyond their natural regeneration capacity is the 

prime global as well as local challenge. According to Brown (2011), forests are shrinking 

by 13 million acres per year for by clearing land for agriculture and felling trees for 

timber and paper. Four fifths of oceanic fisheries are being fished at capacity or 

overfished and heading toward collapse. In the case of natural and aquatic, in system after 

system, demand is overshooting supply and natural capacity for renewal. 

Matthews et al. (2012) are of the opine that humans have caused more changes to 

the ecosystems in the past 50 years than any comparable period in history to meet fast 

growing demands for resources (such as food, fresh water, timber, fiber, minerals and 

fuel) leading to large and irreversible loss to diversity of life on Earth.  

UNEP (2012b) reports that if China and India (two economic giants) fail to 

improve their environmental footprint, they will be responsible for 37% of the raise in the 

global environmental footprint by 2015. 
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If the entire world adopted U.S.’s current resource consumption and waste 

production patterns, Bryner (2011) points out that it would amount to having the world’s 

population growing to 72 billion. 

Diamond (2005), Krapivin & Varotsos (2007), Nielsen (2005), Palmer (1998) and 

the recent GEO 5 report (UNEP, 2012a), amongst others, have described and categorized 

global environmental problems in detail. In this review, some of obvious global 

environmental problems are briefed placing them in the following categories. 

 Population growth, mounting consumption and untenable paradigm of 

development: Since 1950, the world’s population has increased from 2.8 billion 

to about 7 billion in the year 2011 (Rajagopalan, 2011). In this century, the world 

has experienced the highest rate of population growth (averaging 2.04% per year) 

in the 60s and the largest increment to the world population (86 million people 

every year) in the 80s (U. S. Bureau of Census, 2009), a sudden and very fast 

growth according to Neilsen (2005). Naturally, this rapid increase placed 

tremendous burden on the limited and finite resources of the Earth particularly 

food, freshwater, wood, fiber and fuel (Palmer, 1998; Pretty et al., 2007). 

The increasing population has forced a 2.5-fold increase in food 

production from 1980-2000, more than doubled the freshwater consumption, 

tripled the use of wood for paper and doubled the power generation from 

hydroelectric stations (Krapivin & Varotsos, 2007). Concurrently, the modern 

paradigm of economic development that is based on increasing consumption 

multiplies and diversifies the resource requirements and what's more produces a 

variety of relatively recalcitrant and exotic waste materials. The consumerist 

development essentially requires intensifying harvest of natural resources 

(conventional as well as unconventional) using modern technology. It is said that 

in the next 50 years, the need for food will grow by 70-85% and the need for 

water will increase by 30-85%, and this will lead to further pressure of the 

ecosystem and its further degradation. Such intensified usage normally lead to the 

outbreak of diseases, fall in water quality of especially coastal waters, leading to 

collapse of fisheries and climate change and several other adverse changes.  
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In short, the continuing rapid population growth leads to scarce cropland, dry 

wells, disappearing forests, increased soil erosion, rising unemployment and 

spreading hunger (Brown, 2011). Three issues namely, loss of biodiversity, 

scarcity of fresh water, and disruptive climate change have been marked as 

particularly difficult and typical of the environmental problems facing humanity 

(Bryner, 2011). 

 Deforestation: Loss of forests at the rate of 15-20% since pre-agricultural times 

has led to a rapid loss of biodiversity (Cuff & Goudie, 2009). Most deforestation 

is happening in the tropics with countries like Indonesia losing large tracts of 

forests for farming (Gornall, Wiltshire, & Betts, 2012). Gornall et al. (2012) 

reports globally forest cover declining at the rate of 200 km2 per day between 

2000 and 2005. An estimated 45 million hectares of forests is lost annually that 

foreshadows the loss of all biologically productive land in 200 years (Nielsen, 2005). 

In India the forest cover has declined from 40% a century ago to 19%, in effect 

losing more than half of its forests (Rajagopalan, 2011). In the past 30 years, 

larger amounts of land were transformed into agricultural lands, 20% of global 

coral reefs have been lost and 20% have been damaged, 35% mangroves have 

been destroyed. World over, about 50% of the wetlands have disappeared since 

1900 (Bryner, 2011). It is estimated that about one species every 20 minutes or 

approximately 30,000 species every year vanishing from Earth which is about 

1000 times higher than normal (Edwards, 2010). In an interview, as quoted by 

Mazur & Miles (2009), Vandana Shiva points to the expedited loss of genetic 

diversity particularly of cultivated species due to genetic manipulation/engineering. 

Overall, it is estimated that at this rate half of the living species in the world will 

be wiped out in the next 70 years (Krapivin & Varotsos, 2007). 

 Drought, denudation and desertification: Desertification affects approximately 

one-sixth of the world population, about 70% of all dry lands and about a quarter 

of the entire land area of our planet (Bryner, 2011). While this is caused by 

natural processes like soil erosion, it is considerably accelerated due to human 

activities. Removal of forests or grazing pastures for agriculture, large-scale 

logging and clearing for timber or fuel wood along with agricultural 
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mismanagement, land conversion, industry and urbanization (including roads and 

highways) are causes for rapid desertification (Kemp, 2004). While drought and 

famine have been longstanding issues, these seem to have exacerbated in recent 

times. Additional desertification, which is mainly human-made, underlines human 

contribution to the problem. Land management is also a serious issue that affects 

the environment with a plateau reached in nitrogen use efficiency. This translates 

to farmers having to use increasing levels of fertilizers that adds to the problem of 

runoff of nitrogen into the biosphere creating hazardous water and atmospheric 

pollution (Gornall et al., 2012). 

 Fresh Water: Fresh water resources, both surface and groundwater, face growing 

demand and decline in water quality due to pollution and amplified exploitation. 

As mentioned earlier the increasing population has placed enormous burden on 

the water systems of the Earth. Only 0.3 % of the Earth’s water resources are 

found in renewable resources like lakes, rivers, marshes, and wetlands, which are 

becoming increasingly polluted affecting water quality. It is said that global water 

withdrawals have increased seven fold in the past 100 years. Water availability 

has fallen by 40% in industrialized nations and 70% in developing, and it is 

estimated to go down further to 80-90% of the level in 1950s (Nielsen, 2005). 

According to the World Bank (2003), by 2025 there will be a 50% increase in 

water consumption over the next thirty years and about half the world’s 

population will live under conditions of severe water stress. 

 Oceans and other marine system: Degradation of oceans, coast and marine 

resources due to pollution and over exploitation is another grave environmental 

issue. The number of large fish in the oceans has decreased by 90% since the 

beginning of industrial fishery (Orr, 2007). Excessive pollution and oil spills from 

shipping accidents lead to the formation of ‘dead zones’ – parts of the oceans that 

cannot support any form of life (Nielsen, 2005). Plastic debris (Gross, 2005) and 

the formation of microplastics are other serious issue that threatens the marine 

ecosystem. Numerous species, from planktons to whale, ingesting plastics of 

various sizes and qualities either are killed or become increasingly morbid, posing 

serious threat to their long-term survival. 
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 Air pollution: Air pollution, climate change, ozone layer depletion and acid 

deposition are pressing environmental issues directly influenced by human 

contributions. Air pollution mainly caused by the use of fossil fuels has harmful 

effects on human health, apart from its wide-ranging impacts on plants, 

ecosystems and even manmade historical monuments. It kills about 1.9 million 

people each year in developing countries. India and China have the highest levels 

of air pollution in the world, and cities such as Delhi, Calcutta and Mumbai are 

amongst the most polluted (Nielsen, 2005), the possible reasons being high 

vehicle density, intensive construction activities and also at certain locations 

burning refuse. Some of these pollutants are responsible for thinning and causing 

holes in the ozone layer, along with increasing amounts of greenhouse gases are 

advancing the global warming process. Bryner (2011) summarizes the evidences 

that clearly show the effects of global warming like the almost two fold increase 

in average Arctic temperatures over the past hundred years or the widespread 

changes in extreme temperatures over the past fifty years. ‘Climate change 

threatens, among other things, food security and biodiversity’ and people in 

‘developing regions are especially vulnerable to the effects of climate change’ as 

per UNEP (2012a). It is expected that by the end of the century warming could be 

up to 5°C compared to pre-industrial times and this would lead to a world with 

‘more extreme weather events, most ecosystems stressed and changing, many 

species doomed to extinction, and whole nations threatened by inundation’ 

(World Bank, 2010). At the climate conference in Paris (December 2015) 195 

countries, among other vital pro climate efforts,  agreed to reduce emissions by 

keeping well below 20C above preindustrial level; aim to limit the increase 

to 1.5°C; and undertake rapid reductions with the best available science. Further 

they also agreed for Intended Nationally Determined Contributions (INDC), 

transparency and stocking, and continued and enhanced international support for 

adaptation to developing countries. However, with the change in guard, the USA, 

the highest contributor of Greenhouse gas in the world, is withdrawing from the 

agreement, a serious threat to the climate change agreement and further actions to 

curtail temperature hike within 2oC. 
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 Energy: Growing demand for energy coupled with unsustainable use and pollution 

of the environment are pressing problems for humankind. Energy consumption has 

increased nearly 70% since 1971, and it is projected to increase approximately 2% 

per annum over the next fifteen years (Bryner, 2011). The approaching energy 

crisis is caused mainly by the exhaustion of fossil fuel supplies, which have 

already fallen to half and expected to fall further. As demands for these fuels 

continues to rise there is an ever-widening gap between supply and demand 

(Nielsen, 2005). Consequently, there is also the threat of increasing pollution from 

the process of energy production. Although non-conventional energy resources 

being increasingly tapped much more technical advances are required to make 

them the chief sources. Further, innovations are wanted to make the gadgets more 

and more energy-efficient. Technical and policy level changes are also required to 

delink Gross Domestic Product (GDP - considered as an index of economic 

development) with energy use.  

 Waste: Population growth, new lifestyles and rapidly changing technology create 

serious waste disposal problems (Kemp, 2004). The current business strategy of 

increasing consumption adds on not only to the quantity but also to quality of 

waste produced. The types of wastes are increasingly changing from biodegradable to 

lesser biodegradable to non-biodegradable. Managing exceeding levels of solid 

waste and use of non-biodegradable products particularly plastics is increasingly 

becoming a grievous threat to the environment, other flora and fauna, and welfare 

of humankind. Conventional issues such as Disposal of hazardous substances 

including nuclear waste also remain serious points of contention. 

 Global Security: Global security is threatened due to increasing conflicts over 

sharing (or lack thereof) of resources. The World Commission on Sustainable 

Development points out that historic response to the above-mentioned scarcity of 

resources has often been the source of conflict (Barrow, 2012; World Commission 

on Environment and Development, 2004) and that are going to be drivers to many 

national and international violations that would cause and huge human miseries.  
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Apart from the challenges briefly noted above, other issues such as decreasing 

levels of photosynthetic ceiling,  the amount of sunlight fixed by plants to produce food, 

the proliferation of ‘alien species’ or non-native species, and increasing production of 

greenhouse gases by the burgeoning human population are also cause for concern 

(Diamond, 2005). According to Orr (2007) these issues pose a trouble future for the 

signature accomplishments of the fourth ‘design revolution’ (e.g. creating a homogenized 

industrial civilization through science and technology). 

The World Wildlife Fund (WWF, renamed in 1986 as World Wide Fund for 

Nature), citing the loss of a third of the planet’s wildlife in the past 35 years, contends 

that humans will need the equivalent of two planets if current lifestyles continue unabated 

(WWF, 2008). Neilsen (2005) affirms that the increasing population is putting enormous 

stress on the environment, and human needs are now reaching or exceeding the planet’s 

ecological limits. If current consumption levels continue there will be a surplus of  

3 billion people on the planet by 2020, and six Earth-like planets will be needed to 

accommodate the surplus population. 

Neilsen (2005) also categorizes social decline as key environmental issue and lists 

the gap between the “haves and the have-nots” and the disparity in their income as a 

leading cause for concern. China and India for example account for 76 percent of the 

world’s population but for only 29 percent of its income. Krapivin & Varatsos (2007) 

point out that about 1.1 billion people live on daily income of less than a dollar a day. 

Such poverty is particularly acute in Asia and Africa with 29 sub-Saharan African 

countries forming the bottom rung of the Human Development Index (HDI), an index 

developed to rank 177 countries based on their level of socio-economic welfare, health 

and education (Human Development Report Office, 2011). In countries such as Ethiopia, 

98% of the population lives on less than $2 a day. This disparity is evident even locally 

within countries. For example, on the one hand India is home to some of the  

multi-billionaires in the world, on the other hand 60% of India’s poor live on INR 35 

(approx. half a dollar) a day and nearly as many in the cities who live on INR 66 

(approximately one dollar) a day. Overall 30% of India’s population lives on less than 

$1 a day (National Survey Sample Organization, 2012; World Bank, 2012), while we are 

heading towards becoming one of the top economies of the world. 
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It is this poverty and disparity in wealth that prompted Nobel Laureate (Peace) 

Kenyan environmentalist Wangari Muta Maathai (World Commission on Environment 

and Development, 2004) to say, ‘If you want to save the environment you should protect 

the people first, because human beings are part of the biological diversity. If we can’t 

protect our own species, what’s the point of protecting tree species?’ She points to the 

irony of the poor, who depend most on the environment, yet are also often blamed to be 

the ones who are responsible for its destruction. She attributes that situation to the fact 

that the poor are often ‘so preoccupied with their survival that they are not concerned 

about the long-term damage they are doing to the environment simply to meet their most 

basic needs’. This contention, although credible in its own right, also raises the question 

of long-term vision – if the poor are the most dependent on a resource then that should 

also impel them to act to save it. While the poor is forced to depend on the natural 

resource for their very sustenance, it is said that it is the rich who exploit and spoil the 

environment on a per capita basis for largely luxury usage. In fact, the issue often goes 

beyond poverty to the unequal distribution and luxury-consumption of natural resources 

by the privileged smaller proportion of humankind. The issue takes a turn at most times; 

consumption for sustenance vs consumption for luxury. Industrialized nations containing 

20% of the global population shared 86% of global wealth while the 20% living in poor 

countries shared only 1% of the global wealth, by the end of the 20th century. China, 

India, Indonesia, Brazil and Russia accounted for 50% of the world’s population, but 

shared only 9% of its wealth (Nielsen, 2005). Krapivin & Varotsos (2007) highlighted the 

disparity between global consumption and population (Table 1).  

An average American consumes natural resources dozens of times greater than an 

average individual in developing countries. Cuff & Goudie (2009) observed that the 

Western countries and the USA in particular, have contributed to two-thirds of 

greenhouse gases, which are responsible for global warming; yet the brunt of this is being 

borne most by the developing countries. Besides, according to Young (2002) developing 

countries do not want to sacrifice their right of development (in order to protect the 

environment) especially as they view the current environmental crisis as largely the doing 

of the economic growth patterns and ‘footprints’ of the Northern countries . In general, 

Young concludes that there is greater emphasis on economy rather than environment, and 
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lack of consensus between North and South over which environmental issues are of 

major global concern. Adding further in this line Smyth (2008) opines that the developing 

countries also disagree with the hegemony of developed countries over solutions to 

environmental problems and their unwillingness to consider the significance of cultural 

aspects in seeking alternative solutions. 

Table 1. Regional share of global consumption and population (%) 

Region Consumption (%) Population (%) 

USA and Canada  31.7 5.3 

Western Europe  28.9 6.5 

Eastern Asia and Pacific Ocean Region  21.6 32.9 

Latin America and Caribbean Region  6.9 8.7 

Eastern Europe and Central Asia  3.7 8.2 

South Asia  2.2 22.5 

Australia and New Zealand  1.8 0.6 

Near East and North Africa  1.7 4.4 

Sub-Saharan Africa  1.5 10.9 

In his speech at the Rio Earth Summit, then Malaysian President Mahathir 

Mohammed was quoted as saying: The rich 25% of the world’s population consume 85% 

of its wealth and produce 90% of its waste and if they reduce their wasteful consumption 

by 25%, worldwide pollution will be reduced by 22.5%. But, if the poor 75% reduce 

consumption totally and disappear from this earth altogether, the reduction in pollution 

will only be by 10%. (Conca & Dabelko, 2004). 

According to Barnett, Matthew & O'Brien (2010) while environmental change is 

a risk to human security and Global environmental change brings new and often 

unprecedented threats to human security raising important questions about equity and 

sustainability, it goes hand in hand with other social factors like poverty and 

discrimination in creating these insecurities. Nielsen (2005) lists increased migration 

pressures and terrorism, breeding resentment against richer countries as the result of this 

conflict of assets, attitude and interests between the haves and have-nots.  
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As Barnett (2010) states global environmental change is “inherently a question 

about the capacity to respond to new challenges and to reconcile the growing disparities 

that undermine human security”. Young (2002) suggests that there was real value in an 

equal and participatory approach in helping local people manage local environmental 

issues with the help of international expertise, without having this help imposed on them. 

Luce (2006) advises given the high population densities and the rapid economic 

development of countries like India and China, it is crucial that they take environmental 

sustainability into account failing which they will export their suffering to the rest of the 

world.  

The blurring between local and global environmental problems and challenges has 

become omnipresent, increasingly with governments referring to current issues in a 

‘glocal’ sense. The tensions between developed (rich) and developing (poor) countries are 

likewise omnipresent. However, for the purpose of this review, each concept is considered 

individually before identifying the tensions and relations between local and global (or glocal) 

keeping in mind the arguments concerning developed and developing nations. 

 According to Nielsen (2005) even a smallest creature is a link in the web of life 

and loss of such ‘small’ and ‘inconsequential’ species, which humans cannot replace, 

disturbs the natural equilibrium. The interactions between different ecosystems, species 

and genes is absolutely critical in determining the overall health of the system and of 

individual species - humans being one of those (Bryner, 2011) 

Lovins & Cohen (2011) estimates that global impacts of the changes by atmospheric 

pollutions due to  climate change, global warming, ozone layer depletion and acid 

deposition will have widespread effect on the populace killing more than 120,000 people 

per year in the past decade, which was almost double of the toll in the 1990s.  

174 million people were affected annually by natural disasters in the mid-1980s to the 

mid-1990s. This number rose to 254 million a year in the decade from 1995-2004 and in 

2007, just the floods in Asia had affected 250 million people. These numbers show the 

exponential increase of global impact by natural disasters driven in part by climate 

change. There are predictions that the environment is reaching its threshold level and any 

further increase could lead to dramatic and perhaps irreversible changes. 
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Khoshoo (2010) has estimated that the disparity in GDPs between developed and 

developing countries can be observed, as only 11% of countries containing 16% of the 

global population are rich. The estimate further reveals that the richest 20% of the 

world’s population account for 86% of total private expenditure while the poorest 20% 

consume only 5% or less of these resources. Krapivin & Varotsos (2007) report that 

China and India account for 76% of the global population, but for only 29% of its income 

and approximately 1.1 billion of the world’s population currently live on a daily income 

of less than $1/day. Often the most populated countries are also amongst the poorest and 

most environmentally stressed. 

The veracity of some of the environmental challenges have been challenged as 

myths that have been created by distorting facts and drawing biased conclusions about a 

few scientific facts (Bennett, 2012). Cutter-Mackenzie (2009) discusses some of these, 

including claims that the environmental problems are getting smaller and not bigger, and 

that environmentalists are anti-modernization in their attitudes. Commonly cited 

objections range from arguments such as ‘Technology will solve our problems’ and,  

‘If we exhaust one resource, we can always switch to some other resource meeting the 

same need’. The above arguments are superfluous, shortsighted, simplistic and highly 

techno-centric views about the world and the environment. For instance, while relying 

heavily on technology to solve our problems we overlook the fact that most of the current 

environmental problems have been caused by technology or its irrational uses. Shiva (2005) 

further points out to the dangers of globalization and bio-piracy that developing nations 

face in dealing with food security/insecurity and he warrants further research into it. 

However, Cutter-Mackenzie (2003) has made an important observation that ‘to date, the 

arguments of environmental critics have not been analyzed in the environment literature’. 

India faces several of the problems highlighted above and it is no surprise that 

many of these environmental concerns have direct impact on the country. The next 

section considers the nature of environmental issues as applicable to India. 

Local (India) 

No other country matters more to the future of our planet than India as it is the 

second fastest growing economy in the world. There is no challenge that we face, no 
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opportunity we covet where India does not have critical relevance, as India is very 

diverse in the political, economic, cultural front (Kamdar, 2007). India, with a population 

of 1.2 billion, is also the second most populous nation:  between 2001- 2011 the addition 

to India’s population is slightly less than the total population of Brazil, the fifth most 

populous nation in the world; and at 1.2 billion people, India’s population is almost equal 

to that of six other populous nations (Brazil, Indonesia, Bangladesh, Pakistan and Japan) 

put together. India has only 2.4% of the world’s surface area while it accounts for 17.5% 

of the world’s population. In contrast, USA covers 7.2% of the world’s surface area, but 

accounts for only 4.5% of the world’s population (Census of India, 2011). 

According to Kamdar (2007) the diversity is also found in the Indian ecosystems and 

India is a world in a microcosm. With approximately 1652 languages and numerous spoken 

dialects, a myriad mixture of religions and traditions exist in India (Ravindranath, 2000). Its 

land and population size, unprecedented growth and immense diversity make India’s 

environment and its management vital to the entire world. What happens in India will have 

deep, long-range consequences for the entire planet (Rangarajan, 2009). 

The rapid growth in terms of its population and economy has simultaneously raise 

major environmental concerns. The Environmental Performance Index (HPI) ranks India 

at a dismal 125th position among all nations and it has the unhealthiest air quality in the 

world behind other 133 nations (Yale University, 2012). Unlike the western nations 

where industrialization was an extended process that took centuries, India has seen 

tremendous growth in just three decades. Kamdar (2007) contends that the magnitude or 

velocity of India’s transformation along with increase in population and rapid 

development, in turn placed tremendous demands on its resources (Joshi, 2005;  

Luce, 2006; Rangarajan, 2009; Ravindranath, 2002a; Sarabhai, 2008). A case in point is 

India’s rivers, once symbols of purity and linked to deep spirituality and reverence 

(Mallet, 2017), have been reduced to mere receptacles of sewage and toxic waste 

(Sharma, 2010). India’s future, its possibilities and perils reflect globally for according to 

Kamdar (2007) ‘as goes India, so goes the world’. It holds the key to the emerging new 

world, which has been recalibrated due to Asia’s phenomenal rise. This newfound power 

has serious environmental implications, and social and economic conflicts and disparities. 

One example is the rise in energy consumption in India; while it is the ‘fifth largest 
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consumer of energy in the world’ about ‘57% of its rural population has no access to 

electricity’ (Srivastava, 2009). Given the economic growth that it has been witnessing, 

India is expecting to join the league of ‘developed’ nations by 2020. It is not hard to 

imagine the kind of energy usage India will reach if every Indian household is to access 

energy and electricity to the same level as those in ‘developed’ countries. If India along 

with China does not stem rapid deterioration of their environment then they will export 

their suffering to the rest of the world (Luce, 2006). 

About 10% of the global population (and half of India’s) live in the Ganges 

valley, it is also concentration of world’s greatest poverty (Cuff & Goudie, 2009).  

The disparity of wealth between rich and the economically underprivileged is vast and is 

becoming wider. This region is also prone to the most severe effects of climate change - 

drying up of the rivers, soil erosion, frequent flooding, and earthquakes and at times 

epidemics and lack of sufficient health services.  

Water shortages are also a growing area of concern. Brown (2011) states that the 

‘water bubble’ that India lives in – over pumping aquifers to grow grain to feed over  

175 million Indians - could burst anytime leading to mass food shortages. 

Cuff & Goudie (2009) raise and consequently answer four major questions about 

environmental problems and challenges in India: 

1) Does the size of the population alone create damaging environmental pressures? 

Population size alone prompt major schemes with both negative and positive 

impacts and potentially damage agrochemical form of agriculture” (Cuff & Goudie, 2009).  

A large population exerts increasing demands for resources stressing the environment.  

For example, huge dams like projects across Narmada river, have been built in India and 

China to meet fresh water and energy requirements of the increasing in population. These 

dams while solving some problems also create contribute to global warming, destroy 

productive land areas, disturb habitat of species, contribute to deforestation, and displace 

people creating ‘ecological refugees’. They also change lifestyle with high per-capita 

water usage and alter the agricultural pattern, indigenous cultivars being replaced with 

water-guzzler ones. Some such projects also add to international disputes over water 

sharing treaties (Nielsen, 2005).   
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2) Does poverty of large areas create environmental pressures? 

Poor and dense rural/urban populations in India are said to be often unable to 

achieve sustainable development. This could be due low access to pertinent resources and 

to inadequate training and lack of education in sustainable development and procurement 

of livelihoods (Cuff & Goudie, 2009). Rangarajan (2009) emphasizes that alleviating 

poverty should not be read as affluence since that leads to luxury consumption and 

consumption of non-essential materials. He further opines that from the perspective of 

sustainable development, it would be appropriate to take alleviating poverty as the move 

towards welfare of the people that goes together with social, cultural, ideological and 

economic security, and equality. 

3) Do the new large cities have damaging ecological footprints? 

Of the 100 fastest growing urban cities, 25 in the world are in India. This is in 

contrast to China that has only eight of them (Barta & Pokharel, 2009). 60% of India’s 

population lives in these cities (World Bank, 2012; World Bank, 2010) in slum-like 

conditions. These cities place a huge demand on natural resources like food, water and 

building materials which affects not only the immediate urban, but also the distant rural 

environments. 

4) Is India’s unique environment, particularly ‘difficult’ or ‘fragile’? 

India’s environment is as diverse as the country and consists of different biomes. 

From windy, wet extended coastlines to the dry hinterlands of central India that lack both 

wind and rain, from the snow-covered alpine regions in the Himalayas to the desert of 

Rajasthan, different ecosystems and climates exist within the country. Each of these 

biogeographic areas poses a different kind of challenge in terms of the environmental 

issues (Joshi, 2005).  

The next section contrasts between global and local. 

Glocal 

The Asian Development Bank has identified Asia as the world’s most polluted 

and degraded region with a range of potentially dangerous environmental problems and a 

high economic cost attached to these problems (Yencken, Fien, & Sykes, 2002). 
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Environmental problems often transcend boundaries as water, air and nature as such does 

not honour manmade borders (Rangarajan, 2009). With the globalization, many issues 

concerning India, and for that matter any such nations, are not confined locally and are 

most likely to have global repercussions. Globalization apart, that is very much 

applicable to environmental issues including pollution and habitat degradation since the 

repercussions cannot be restricted by political boundaries. 

As identified earlier, unlike western nations where industrialization was a 

relatively time-taken process (in comparison to India and China), India has seen 

tremendous growth in just a span of three decades. India’s booming growth, both in terms 

of its population and economy, has led to unprecedented demands on its resources, 

thereby adding to its environmental problems and challenges. These problems are 

transposed to neighboring nations and to the planet. Luce (2006) identified India, China 

and the United States as the three most important obstacles to international consensus in 

tackling global warming. International agencies like the UNESCO, UNDP (United 

Nations Development Program) and World Bank are attempting to have a strong presence 

in India to be actively involved in improvement in environment and creating awareness 

through education. The World Bank (2009) for example, stresses the need for long-term 

vision and urgent action in dealing with India’s environmental issues, which have made it 

exceptionally vulnerable to effects of climate change such as cyclones, floods and 

droughts and such extreme weather events. They believe that growth has led to a higher 

toll on India’s natural resources and emphasize the need for sustainable development and 

reduction of the burden that environmental degradation imposes on the most vulnerable 

population group. 

On the other hand, it is ironical that the World Bank is also the major funding 

agency for many of the development projects that have been environmentally unfriendly 

(E.g. the Narmada Dam labeled as the world’s greatest planned environmental disaster is 

estimated to have displaced 100,000 people, a majority of which were landless tribes, and 

affected millions more) (Gadgil, 2007).  

These double standards often send out mixed messages and further push 

developing countries such as India into a mindset of environmental protection vs. 
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economic development. At times, the interests and policies of these international agencies 

can be in direct contrast to their actions and practices, and the need for egalitarian and 

sustainable development. The path to environmentally conducive projects aiming at  

long-term economic progress can only be achieved through support of initiatives that are 

sustainable. The one essential tool towards sustainability of any sort is Education with 

public awareness, education and training as the key factors for moving society towards 

sustainability (McKeown, Hopkins, Rizzi, & Chrystalbridge, 2002). 

Keeping this insight the following section discusses the role of education in the 

environmental context, and begins to provide a background on the state of EE, both 

globally and in relation to India. 

2.2. EE – Important milestones (from global to local) 

The origins of EE may be found in what started out as a Nature Study movement 

in the early 1900s. This was followed by a phase of the conservation movement in the 

mid1900s (Palmer, 1998). The original emphasis was on getting students out into nature 

to be able to admire and consequently develop a desire to pursue preservation. Increasing 

environmental deterioration led to the development of an awareness of human impact on 

the environment and the need to reduce those affects. This increasing environmental 

consciousness was triggered and fueled by scientists and authors like Carson (1964) and 

Gough (2006). 

Table 2 (below) offers a timeline of the landmark events and developments in the 

field of EE since 1970s. The term ‘Environmental Education’ was first used in 1965 at a 

Keele University Conference in Britain for investigating conservation of the countryside 

and its implications for the education (Palmer, 2002), and the movement started gaining 

momentum around 1970. The ‘classic’ definition of the term was developed and adopted 

in 1970. According to the International Union for Conservation of Nature and Natural 

Resources (IUCN) EE is: ... the process of recognizing values and clarifying 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-formulation of a code of 

behaviour about issues concerning environmental quality (IUCN, 1971). 
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Table 2. Chronology of landmark developments in EE 

Year Event Development 

1972 The United Nations Conference on the Human 
Environment, Stockholm, Sweden 

The International 
Environmental Development 
Program (IEEP) 1975 

1975 The United Nations Belgrade Workshop The Belgrade Charter 
Statement 

1977 The UNESCO Intergovernmental Conference on 
Environmental Education, Tbilisi, Former USSR ‘Tbilisi Declaration’ 

1980 

The International Union of Conservation of Nature 
(IUCN), Natural Resources, The United Nations 
Environment Programme (UNEP) and World 
Conservation Foundation 

‘World Conservation Strategy’ 
(1980) 

1988 World Commission on the Environmental 
Development 

Our Common Future – most 
commonly used definition of 
Sustainable Development. 

1992 The United Nations Conference on Environment 
and Development, Rio De Janeiro, Brazil ‘Agenda 21’ 

1997 The United Nations International Conference on 
Environment and Society, Thessaloniki, Greece ‘Thessaloniki Declaration’ 

2002 World Summit on Sustainable Development, 
Johannesburg, South Africa 

‘Plan of Implementation’ and 
the ‘Key Outcomes Statement’ 

2007 4th International Conference on Environmental 
Education, Ahmedabad, India 

‘The Ahmedabad Declaration 
2007’ 

2012 United Nations Conference on Environment and 
Development, Rio De Janeiro, Brazil Rio + 20 Declaration 

The first Conference on the Human Environment was held in 1972 at Stockholm 

and was the first attempt at bringing together higher-level government officials and 

discussing ways to deal with the environmental situation and raise the issue at an 

international level (Tilbury, 1994). It was a significant achievement as it marked the first 

attempt towards international cooperation and commitment to environmental conservation.  

It was also vital in highlighting the importance of education and training in environmental 

problems as the means of creating awareness and practical action (Gough, 2006). It was 

in this conference the then prime minister of India Indira Gandhi spoke at the plenary 

about the developmental dimension of global environmental concerns (Gandhi, Ministry 
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of Environment and Forests, 2009). This conference also led to the formation of the United 

Nations Environment Program (UNEP), which plays important role in negotiating global 

environmental treaties by bringing all concerned parties together (Cuff & Goudie, 2009). 

The establishment of the UNESCO-UNEP International Environment Programme 

(IEEP) with the goal of furthering EE through a cooperative international programme was 

in 1975 (Gough, 2006). In that year, IEEP organized the Belgrade International 

Workshop on EE, which formulated ‘The Belgrade Charter – A Global Framework’ for 

EE, a strong policy statement that was endorsed by 64 countries. It has been hailed as the 

greatest landmark in the history of EE where there was a call for establishing a 

harmonious relationship between humanity and the environment, as well as for  

eradication of poverty, illiteracy, pollution and exploitation (UNESCO, 1975), a thought 

reflecting the landmark speech of Indira Gandhi at Stockholm. 

The 1977 the Tbilisi Conference (UNESCO & UNEP, 1977) that followed 

provided goals and objectives that went on to be the basis of EE globally. These included 

amongst others the provision of ‘opportunities to every individual to acquire knowledge, 

values, attitudes, commitment and skills to protect the environment’ (Gough, 2006). 

The World Conservation Strategy was published in 1980 by the IUCN in 

collaboration with the UNEP and the World Wildlife Fund (WWF) and was the first to 

discuss the interdependence of conservation and development and call for the need for 

‘sustainable development’ (International Union for Conservation of Nature and Natural 

Resources (IUCN, 1980). 

The 1982 Nairobi conference – a decade after the landmark Stockholm 

conference- called for setting up United Nation’s World Commission on Environment 

and Development (WCED). The WCED came up with its milestone report ‘Our Common 

Future’ also known as the Bruntland Report (World Commission on Environment and 

Development, 1987) which placed the concept of sustainable development in the realm of 

international environmental policy. It also provided the most commonly used (although 

still not universally accepted) encompassing but with less practicality definition for 

sustainable development i.e. “development that meets the needs of the present without 

compromising the ability of future generations to meet their needs”. 
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In 1992, the United Nations Conference on Environment and Development 

(UNCED) called ‘Earth Summit’ was held in Rio de Janeiro and led to a ‘tremendous 

surge’ in environmental consciousness among the general public (UNESCO-UNEP, 1992). It 

resulted in the following actions: 

 Agenda 21, a plan for action into the twenty-first century 

 the Rio Declaration on the Environment and Development 

 the 1992 United Nations Framework Convention on Climate Change, which was 

to provide a framework for negotiations on detailed protocols on further issues 

such as controls on the emissions of greenhouse gases,  particularly carbon 

dioxide-and deforestation 

 the 1992 Convention on Biological Diversity,  aimed at arresting the alarming rate 

at which species were disappearing through pollution and habitat destruction,  and 

 a legally nonbinding declaration on forests (Cuff & Goudie, 2009; Gough, 2006). 

As noted earlier, Agenda 21 highlighted education as a priority and as being 

significant in promoting sustainable development. It stressed participation from everyone 

involved in education, teachers, teacher educators, curriculum developers, education 

policy makers and authors of educational materials (UNESCO, 1992). 

Since 1980, sustainable development has rightly permeated the field of EE.  

The Earth Summit in Johannesburg (UNESCO-UNEP, 1992) was crucial in furthering 

the idea of education for sustainable development recognizing “Education is critical for 

promoting sustainable development and improving the capacity of the people to address 

environment and development issues. It is critical for achieving environmental and 

ethical awareness, values and attitudes, skills and behaviour consistent with sustainable 

development and for effective public participation in decision-making” (Cutter-

Mackenzie, 2009). 

The Thessaloniki (International Conference Environment and Society: Education 

and Public Awareness, 1997) conference was held to celebrate the 2oth anniversary 

Tbilisi conference (the Intergovernmental Conference on Environmental Education, 1977) 

with an underlying aim of reorienting education for sustainability for the 20th century.  
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It was also considered the end for the term Environmental Education with even a call to 

rename it as education for sustainability. The World Summit on Sustainable Development 

forwarded the cause of education for sustainable development and sought to replace the 

name ‘Environmental Education’ with ‘education for sustainable development’. It also 

proposed a Decade of Education for Sustainable Development from 2005-2014 

(UNDESD, 2007). None of the key indicators that were listed by the summit mentioned 

the term EE; instead, it was replaced with education for sustainable development. 

The Bruntland Commission Report (World Commission on Environment and 

Development, 1987) places emphasis on the need to link environment and development. 

This is more readily accepted by many developing countries, which are often of the view 

that industrialization can help alleviate poverty and lead to economic growth and that 

environment and development are not pitted against each other (Rangarajan, 2009). 

However, the underlying message that comes across seems to be that development will 

lead to economic growth and prosperity. The major criticism here is that economic 

growth by itself may or may not be successful in alleviating poverty or increase 

sustainability (Goueli, 2003). Again, although the Commission’s definition of Education 

for Sustainable Development has been more widely accepted, there is no consensus and 

hence no universal accepted and practicable definition for sustainable development so far. 

Given that there is no agreement on what sustainable development really constitutes, 

there is no real agreement on how it should be taught and communicated especially to 

younger generation. For example countries like India may find it difficult to define what 

‘development’ is and how much of it is ‘sustainable’, as also the ability to quantify or 

justify the ‘needs’ of the country. It could therefore be very easy to fall into the trap of 

mass consumption as a sign of growth and development. To avoid such a fall, it is 

pertinent that the paradigm of development need to be re-looked prior to defining 

‘sustainable development’ and concepts such as ‘need’ requires to be well clarified. 

However, a dogmatic attitude should never be adopted for properly mentoring 

development of human beings as liberal, tolerant and co-operative beings. 

There is also the danger of the environment being considered as a mere resource 

to meet human needs. Putting a monetary or economic value on the environment and the 

services it provides undermines the role that these resources play in society, history and 
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culture. Moreover, assigning monetary values largely depend upon the appreciation the 

market has upon the components of the environment or the services. However, 

disposition to put an economic value to the environment is on the rise mainly because it 

fits into most capitalist approaches. Incidentally, Hunter-Lovins & Cohen (2011) define 

the current era as an era of ‘climate’ and ‘capitalism’ both intertwined as the cause and 

the cure for each other. Monetization or valuation of environmental resources in terms 

money continues to be widespread for three main reasons: 

a) It provides a mechanism to help maintain a record of society’s management of 

environmental resources often providing a sense of accomplishment to otherwise 

poorly managed stewardship of these resources. 

b) Economic development and human interventions are now central to policy 

debates with a need to provide direct effects and opportunity costs of 

development. 

c) Issues of sustainability have gained more prominence in terms of being mindful of 

needs of future generations in decisions made today about resource use. 

This means the trade-off between current and future demands on the environment 

and the economic valuation that permit these inter-temporal comparisons have 

become increasingly important (Pretty et al., 2007). 

Laying emphasis on the environment as a resource reeks of apathy and a lack of 

engagement with the environment. Khoshoo (2010) for example echoes this sentiment 

while comprehending sustainability as ‘the rate of harvest from a renewable system 

which must not exceed the rate of annual increment’. EE is considered to merely reflect 

on the quality of the environment and raising awareness and understanding. In contrast, 

sustainable education is considered to deal with the ecological (environmental) dimension 

and is expected to look into economic and social issues such as the social, economic and 

political aspects of change. The ultimate objective of sustainable development is then to 

improve the quality of life of people living on the planet (Khoshoo & Moolakkattu, 2009). 

However, this “self-centric” view completely overlooks the well-being of the 

environment and the quality of life for anything other than humans and ethical view 

regarding right for life for other life forms. Orr (2002) sees sustainable growth as an 
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unachievable oxymoron while terming sustainable development as much more 

achievable. He argues for a change that is to be attained should transcend mere 

superficial levels if genuinely sustainable. 

There are benefits and constraints attributed to both thoughts. Fien & Trainer (1993) 

believe that often EE and education for sustainable development are intertwined and 

many a time, particularly in science and social science, EE is also education for 

sustainable development. Another advantage as Selby (2006) recounts is the opportunity 

to ‘loosen the clutches of natural science’ on the field paving the way for greater cross 

disciplinary influences from ethical, political, social and economic lenses. In India, 

though there has not been a clear demarcation between the two, both EE and education 

for sustainable development have often (not necessarily appropriately) been 

interchangeably used. As Chhokar & Chandrasekharan (2006) suggest, in India it is often 

EE for Sustainability, a mixture of both terminologies and ideologies. 

The United Nations World Summit on Sustainable Development (UNWSSD) held 

in 2002, in Johannesburg also emphasized the role of education, but it broadened the 

vision to include not just respect and nurture for the environment but also social justice 

and the fight against poverty. UNWSSD urged all nations to unite and work towards 

increasing access to basic requirements and to use modern technology in training and 

education to banish underdevelopment (UNESCO, 2002). 

The 2007 International Conference on EE in Ahmedabad declared, ‘Through 

education, human lifestyles can be achieved that support ecological integrity, economic 

and social justice, sustainable livelihoods and respect for all life. Through education we 

can learn to prevent and resolve conflicts, respect cultural diversity, create a caring 

society and live in peace’ (Sarabhai, 2008). It encouraged a shift from viewing education 

as a delivery mechanism to a lifelong, holistic and inclusive process. As mentioned 

earlier, 2005-2014 has been declared as the Decade of Education for Sustainable 

Development (UNESCO, 2005c) in recognition of the need for commitment and skills to 

strengthen education systems across the world and to integrate ESD (Education for 

Sustainable Development) in national education plans across all sectors (Fien, 2006).  

The UNDESD’s main aim is to increase and encourage initiatives that raise the 

importance of education in achieving sustainable development (UNESCO, 2005c). 
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Gough (2006) made an interesting comparison between the Belgrade Charter-1975 

and current policies framing the UNDESD, and found that the same spirit underlies both 

the documents. She commented that maybe the path travelled over the past 40 years 

remains the same, but for a few curves, detours and potholes. Reading Gandhi’s thoughts 

on ‘Education for life; through life; throughout life’, his perceptions of ‘education as a 

life-long process which involves harmony of the head, heart and hands’ (Sarabhai, 2007) 

and his Basic Education Framework, it seems that the path followed for the last several 

decades needs a detour in education perhaps to Gandhian economics and lifestyles where 

there is no place for greed and opulence.   

EE in India – a brief 

Protection and improvement of the natural environment including forests, lakes, 

rivers and wildlife; and living harmoniously with the environment is embedded in the 

Constitution of India in Articles 48A and 51G. It is in fact deeply rooted in the religious 

and cultural traditions of India where nature is perceived as an all-encompassing entity 

that needs to be protected and revered (Baez, 1987; Bussey, Inayatullah, & Milojevic, 2008; 

Ravindranath, 2000, 2002a, 2007; Sarabhai, 1995). Scriptures, from Vedas, Upanishads, 

Smritis, Puranas and the Bhagavadgeeta that describe the traditional way of life in the 

subcontinent uniformly consider the environment as an integral and inseparable part of 

humans and vice versa. The Rigveda for example considers the entire creation as one and 

indivisible; and the entire universe constitutes a life unto which every aspect of creation, 

including the human, is integrated (Sharma, 2010). This is echoed by Tagore who said, 

‘the same stream of life that runs through my veins … runs through the world’ and ‘the 

world is a living thing, intimately close to my life, permeated by the subtle touch of 

kinship, which enhances the value of my own being’ (Haigh, 2008). 

Unlike Europe where the past is the past, in India not only does the past continue 

to be visible in the present, it is in many ways also the future (Luce, 2006). India’s 

esoteric traditions continue to survive despite the onslaught of modern consumerism. 

Sacredness of living things has been a basic tenet of various schools of Indian philosophy 

for millennia advocated by sages centuries ago (Wali, 1987). Many Indians inherit nature 

awareness, as part of their culture; worship of trees, tigers, elephants, snakes, monkeys 
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and other creatures is considered part of religious/social observations with an ecological 

meaning. For example a tree is considered ‘Dasaputra’ or ‘ten sons’ because it provides 

for ten important needs, i.e. food, fodder, fertilizer, fiber, fuel, air, water, soil, shade and 

beauty (Parthasarthy, 1987). Strict instructions on the need to preserve the environment 

and protect it from degradation are part of this ethos and have been laid down in ancient 

Indian scriptures like the Vedas, Puranas, and the Upanishads (Baez, 1987; Khoshoo, 1987; 

Ravindranath, 2000a, 2007b; Wali, 1987). Protection of the environment and its 

connections with daily community life has always been an integral part of the social 

fabric of Indian society (Ravindranath, 2002b). It has been laid down as one of the five 

yagnas or daily duties that a man has to perform and is on par with duties to gods, 

teachers, ancestors and fellow human beings (Sharma, 2010). This ethos has been very 

simplistically echoed by in very simple manner Gandhi’s words ‘Live simply so that 

others may simply live’ (Bussey et al., 2008) and his famous saying that “the world has 

enough for everyone's need, but not enough for everyone's greed.” 

India’s first attempt at incorporating environment in education was initiated by 

Mahatma Gandhi in a movement called ‘Nai Taleem’ or Basic Education in 1937. 

The essential elements of Basic Education policy were productive activity in education, 

correlation of curriculum with the productive activity and the physical and social 

environment, and intimate contact between the school and the local community (Chhokar 

& Pandya, 2005). The aim was to create freethinking individuals with relevant skills to be 

able to act locally and aspire transcendentally for liberation (Haigh, 2008). 

This movement ended once India achieved independence and Gandhi was 

assassinated by a fanatic. It has been replaced by the current conventional model based 

on colonial methodologies of thinking and limited to the learning by rote techniques, 

where ‘free thinking’ is neither sought nor encouraged. Local and regional issues are 

neglected and the main aim seems to be the production of ‘able’ individuals who could 

contribute ‘economically’, meet the needs of rapid ‘industrialization’ and ‘globalization’ 

of the country. 
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Landmark policies/developments that shaped EE in India 

Table 3 presents the influential landmark developments that shaped EE in India. 

As is outlined, the field of EE has recently received major impetuses in the form of the 

Federal Court mandate and development of curriculum policies. 

In December 2003, the Supreme Court of India passed a ruling that was hoped 

would change the EE scenario in India. The direction No. 4 issued by the Court reads 

thus: …We accept on principle that through the medium of education awareness of the 

environment and its problems related to pollution should be taught as a compulsory 

subject. Learned Attorney General pointed out to us that the Central Government is 

associated with education at the higher levels and University Grants Commission can 

monitor only the under graduate and post graduate studies. The rest of it, according to 

him, is a state subject. He has agreed that the University Grants Commission will take 

appropriate steps immediately to give effect to what we have said, i.e. requiring the 

Universities to prescribe a course on environment. They would consider the feasibility of 

making this a compulsory subject at every level in college education. So far as education 

up to the college level is concerned, we would require every State Government and every 

Education Board connected with education up to the matriculation stage or even 

intermediate college to immediately take steps to enforce compulsory education on 

environment in a graded way. This should be so done that in the next academic year 

there would be compliance with this requirement. (Supreme Court of India, 2003) 

This was a follow up to a 1991 ruling, which had directed that ‘through the 

medium of education, awareness about the environment and its problems related to 

pollution should be taught in all schools and this should be implemented by the State 

authorities’ (Supreme Court of India, 2003). The National Commission for Education, 

Research and Training (NCERT) was also directed to prepare the syllabus/curriculum for 

EE for all grades. This directive was not uniformly adhered to and hence was followed up 

by the 2003 directive that provided the government only one year to comply. In 2003, the 

Supreme Court also reviewed a curriculum framework prepared by the NCERT under its 

directions. The State governments were asked to develop textbooks using this framework 

and EE was made mandatory across all grades, in schools all over the country, from the 
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year 2004-05. This directive, while giving a much-needed boost to the cause of EE 

concerns, also added to the strains of an already over-burdened educational system. 

While the mandate was of critical importance, it is still unclear whether or not it is being 

implemented and how effective the implementation has been. 

The Supreme Court intervention seems to have provided a much-needed impetus 

to the cause of EE in India. The National Curriculum Framework drafted in 2005 

attempted to bridge the gap in EE (National council of Educational Research and 

Training, 2005). Section 3.9 of the Framework is devoted entirely to Habitat and 

Learning, which in substance and spirit is equated to EE. In that Section, it was 

acknowledged that formal education had largely become alienated from the students’ 

‘habitats’, which in turn implies that the current education system is far removed from the 

current lifestyles of students. The section of the NCF goes on to assert that environmental 

degradation is happening at an unprecedented pace. It substantiates the role of education 

in helping to comprehend the roots and re-establish the links between education and 

habitat. Overall issues and concerns pertaining to the environment were designed to 

better inform the different school subjects and experiences. The main focus of the Section 

was based on the principle that children learn in relation to their encounters with nature 

and the environment (NCERT, 2005). 

While establishing the necessity of EE in India, the Supreme Court (2003) ruling 

however also placed large responsibility on the State Education boards to adapt the 

syllabi from NCERT to their respective education systems. How this was to be done was 

not clearly spelt out, therefore the policy was open to numerous interpretations and 

loopholes. On paper, India has done everything to ensure that EE is a major part of the 

school curriculum. However, as Weiner states, laws and policies in India are ‘often seen 

as a kind of modern talisman which will bring results by the magical power of words 

themselves unrelated to the action (Weiner, 1991). There is currently little information 

available on how the different agencies interpret and implement this policy. This study 

tackles this situation by investigation one teacher education institution and exploring how 

its teacher educators interpret this federal mandate. 
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Table 3. Chronology of key developments in EE in India (adapted from, Sarabhai, 

Raghunathan, & Kandula, 2000). 

Period Key Developments Impact 

1964-
1966 

Report of the Education Commission –the Kothari 
Commission. 

The root of Environmental 
Education (EE) in India. 

1975 
Curriculum for the Ten-Year School: An Approach 
Paper and Curriculum for the Ten-Year School:  
A Framework. 

First framework to explicitly 
indicate teaching of EE. 

1984 
                                                        
1986 

Establishment of the Centre of Environment 
Education (CEE) as a National Centre for Excellence 
in EE under Ministry of Environment and Forests. 
Adoption of the National Policy on Education.                                                                                                                                                                                      
The National Environmental Awareness Campaign 
of the Ministry of Environment and Forests. 

CEE worked with different 
sectors – particularly 
education- to spread 
environmental awareness.                           
First National policy indicated 
including EE in schools. 

1988-
1989 

Environmental Orientation to School Education 
Scheme of the Ministry of Human Resources 
Development. 

Called for orientating 
curriculum to include EE. 

1989 C.P. R. Chennai established as a second Centre of 
Excellence. 

Works towards promoting EE 
in south India. 

1991 
First Supreme Court of India mandate requiring the 
University Grants Commission to prescribe courses 
on the environment at all levels of higher education. 

The judiciary steps in to help 
control environmental 
problems – a first of its kind 
step. 

2003 Second Supreme Court judgment mandating EE to 
be taught across all formal education institutions. 

Requires every school in every 
state of India to teach EE. 

2005 

National Council for Teacher Education provides the 
EE curriculum framework for teachers and teacher 
educators. 

National Curriculum Framework is drafted – clearly 
specifies the role of EE. 

A major step providing 
national level impetus for the 
inclusion of EE in teacher 
education.                        
School curriculum now 
includes EE and has to be 
mandatorily taught. 

This section of the chapter explored the evolution of EE and some landmark 

developments and policies that have influenced the field – both globally and locally.  

The next section reviews the relationship between teacher education and EE. 
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2.3. Studies on Awareness, Attitudes and Practice of Environmental Education 

Regarding knowledge, Palmer (1998) emphasized that students should acquire 

appropriate range of knowledge, understanding, and concepts about the environment so 

that critical judgment can be achieved. Further, experiences and reflection in the 

environment should be allowed to refine “environmentally focused skills, …further 

relevant knowledge, and development of appropriate attitudes and environmental 

awareness”. These three components, attitude, knowledge, and awareness, play an 

important role on the impact students will have, in and out of the classrooms, throughout 

their lives. According to the North American Association of Environmental Educators 

(NAAEE), levels of awareness are important goals in EE between kindergarten and 3rd 

grade. Levels of knowledge are important goals from 3rd through 9th grade. Levels of 

attitude are important throughout the entire educational career (Ballard & Pandya, 1990). 

Orr (1992) reflected upon the concept of forming attitudes in order to build on 

ecological literacy. This ecological literacy should not be interpreted as the knowledge of 

facts and concepts only, but “the knowledge necessary to comprehend interrelatedness, 

and an attitude of care or stewardship”. Therefore “knowledge, the attitude of caring, and 

a practical competence are the basis of an ecological literacy” (Orr, 1990).  

Madsen (1996) emphasized the concept that awareness is the ultimate driving 

force that stimulates knowledge. The acknowledgement that an environmental problem 

exists entails being more cognizant of the facts about the state of the environment.  

“This degree of environmental awareness involves a personal commitment to work to 

solve environmental problems”. He emphasized the power behind the awareness factor 

by categorizing three levels of awareness as: basic belief of an environmental problem, 

factual and scientific knowledge, and a commitment to solve environmental problems. 

Athman & Monroe (2000) stated that awareness and knowledge of environmental 

processes and systems play an important role in EE. However, these are not the only factors 

affecting the behavior outcome. Behavior is what people do, whether it is environmentally 

appropriate or it is inappropriate (Hernandez & Monroe, 2000). Behavior in general is 

supported by knowledge and attitude, but there is not a direct cause-and-effect progression 

from knowledge to attitude to behavior (Monroe, Day, & Grieser, 2000). 
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Awareness was studied along with environmental knowledge and concern by 

Hausbeck, Milbrath & Enright (1992). In this study, the authors concluded that awareness 

and concern scores were significantly higher than knowledge levels in high school 

students. They linked this result with the fact that a primary source of environmental 

information is electronic media (NEETF, 1998), whereas awareness and concern can be 

picked up with little substantive knowledge. 

Studies across the world on teachers’ and students’ awareness, attitudes and 

practice of environmental issues and environmental education have shown varied results. After 

extensive review of selected studies on environmental education, Lee & Williams (2001) 

summarized that students’ levels of knowledge tended to be low, and despite having 

positive attitudes, they tended to show relatively low personal ecological involvement, 

expressing powerlessness in solving environmental problems. 

A study conducted by Barrett, Kuroda & Miyamoto (2002) explored the 

environmental knowledge, attitude and behavior of young people in Japan. The findings 

of the study showed that whilst it is true that young Japanese are becoming increasingly 

familiar with concepts commonly used by the international community such as global 

warming or the ozone layer, their knowledge is poor. The study further revealed that 

young people in Japan are bonded to a form of environmentalism that reflects the more 

widespread adoption of NEP (New Environmental Paradigm). The same study also 

showed that even though young Japanese had the desire and capability to protect the 

environment, for a number of complex reasons they appeared unable to move from 

understanding to action. 

A similar study done by Ehrampoush & Moghadam (2005) showed that the 

knowledge, attitude and practice of medical sciences students of Yazd University of Iran 

was not appropriate and recommended that it is necessary to improve their long- term 

environmental awareness programs. A study has also been conducted by Larijani & 

Yeshodhara (2008) to assess the level of environmental attitude among Indian and Iranian 

higher primary school teachers. The six areas (dealt with the Likert scale) of the study 

were attitudes towards 1) Health and Hygiene, 2) Wildlife, 3) Forests, 4) Polluters,  

5) Population explosion, and 6) Environmental concern. The study revealed that Iranian 
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teachers show more positive environmental attitude than their Indian counterparts, except 

in the subtheme namely wildlife. Irrespective of their countries, female and male teachers 

did not differ significantly in total attitude scores. 

Ndaruga & Irwin (2003) studied how primary school teachers in Kenya perceived 

wetlands. The idea that triggered the authors to study the issue was that there is a 

possibility that teacher perceptions about the local wetlands may have an influence on 

frequency of their mention in the classrooms and in the community, and also teacher 

involvement in activities to preserve the value of wetlands that they perceives positively. 

The study revealed that teachers have close and interactive relationships with wetlands 

and they were aware of their wetland and have some well-developed perceptions of their 

value and threats. In addition, the study showed that teachers recognized the economic, 

regulatory or ecological, socio-cultural and political functions of wetlands. 

An earlier case study conducted in a rural school in Ontario, Canada (Samuel, 1993) 

showed that only some teachers were aware of what EE was or how it could be 

implemented in their subjects. Although teachers exhibited a range of attitude towards the 

environmental education project, only 10% were negatively inclined, 20% were neutral, 

and 70% were positively inclined. The study conducted by Taylor, Nathan & Coll (2003) 

indicated that there is clearly a body of teachers in regional NSW with sufficient 

knowledge and commitment to education for sustainability and had an intuitive 

understanding of the concept of education for sustainability. The study further showed 

that there was consensus that education for sustainability should be delivered across the 

curriculum. The same study revealed that there were no indications that the teachers were 

deficient in their understanding of key environmental and social issues, and how those 

issues might be interrelated. Furthermore, the study indicated that teachers appeared to 

embrace the notion that education should not simply focus on environmental knowledge 

and attitudes, but should influence students’ decision-making in relation to the 

environment. 

The research done by Yenice, Saracaloglu & Karacaoglu (2008) in Turkey was 

made in order to assess the views of the classroom teacher candidates related to the 

environmental science course and environmental sensibility. Regarding the results of the 
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research, it is stressed that the environmental sensibilities of the classroom teacher 

program students show discrepancies with regard to their follow up status for the 

program and articles about environment on media. However, no statistically significant 

alteration has been determined among the students’ environmental sensibilities taking 

into account their genders, ages, or membership status in an institution related to 

environment. The ‘environmental science course’ within the curriculum of classroom 

teacher program positively affects the students’ sensibilities and ideas about 

environmental education related to air, water, soil, pollution, ecological balance and birth 

control. Additionally, the students who take the course are found more sensitive to the 

environment and have developed a positive idea about the sufficiency of the 

environmental education given at the faculty. 

One of the focuses of a recent study in New Zealand by Eames, Cowie & 

Bolstand (2008) was to investigate teachers’ perceived purposes of environmental 

education. The study showed that 68% of the respondents viewed environmental 

education as education about the environment, 34% of them as development of attitudes 

and values towards the environment and fewer respondents (18%) included taking action 

for the environment in their description. The result is a good indicator that most teachers 

are not aware of the main dimension of environmental education-education for the 

environment, which involves action that will contribute to a more sustainable future. 

Littledyke (1997) studied the relationships between experience, attitudes and practice 

of primary teachers in science and environmental education in England. The study revealed 

that many teachers regarded promoting environmental education as important and 

included it in their teaching. Moreover, the study identified two interrelated groups of 

attitudes; 1) interest in environmental issues and action, and 2) interest in environmental 

education. According to the study teachers in the first group were actively involved in 

environmental teaching, while those in the second group showed interest, concern for and 

understanding of environmental issues, and was involved in environmental action and 

teaching. 

An international study to investigate geography educators’ perceptions of the aims 

of EE and its place in teaching geography was conducted by Ballantyne (1999).  



41 

 

The result of the study indicate that geography educators clearly supported the inclusion 

of environmental education in geography classes, in most cases believing it should be the 

focus of at least half of geography lessons. They had also strong commitment to teaching 

environmental knowledge, attitudes / values, responsible environmental behavior and 

they mostly prefer promoting an environmental ethic rather than an attempt to display a 

neutral stance. However, the study showed that there was some reticence both to 

encourage active involvement in local environmental issues and to use that as a teaching 

method. 

2.4. Information Sources on Environmental Issues and Environmental Education 

To achieve effective development of EE, full advantage must be taken of all 

public and private facilities (formal education system, different forms of non-formal 

education and the mass media) available to the society for education of the population 

(UNESCO, 1978). Non-formal environmental education involves all educational 

processes conducted outside of schools directed to all age groups, especially mature 

people who have finished their studies (Wojcik, 2004). According the Sheleicher (1989), 

the development of a future oriented sense of environmental responsibility depends 

largely on the formal education (school teaching). He argues that the comprehension of 

ecological interdependencies requires more systematic insight than the media or public 

opinions can offer and attitudinal changes towards nature and natural resources are 

psychologically easiest with young people. 

Lee & Williams (2001) noted that even though the importance of school curricula 

is unquestionable, the substantial contribution made to EE by a number of other formal 

and informal agencies, including films and television, environmental youth organizations, 

and a variety of projects mounted by local, national and international organizations 

shouldn't be underestimated. The main aim of non-formal environmental education, 

according to Wojcik (2004), is to prepare society for the understanding of proper actions 

for environmental protection and management in conformity with principles of 

sustainable development. And major role in non-formal education is played by i) Mass 

media: TV, radio, press, the internet, ii) Organizations and civic associations working for 

the environment, iii) Institutions supporting and co-financing EE, iv) Religious 
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institutions and organizations of religious character, v) Family, and vi) Work places 

(Wojcik, 2004). However, the importance of different sources of information varies from 

society to society. A study conducted in Japan (Barrett, Kuroda & Miyamoto, 2002) 

showed that the main information sources for the young people in Japan were television 

followed by newspapers and school where as family and friends played a lesser but 

important role. 

The importance of peer groups, the popular media, well informed teachers and  

well-structured and accurate texts are the general conclusions reached by the considerable 

amount of researches carried out into environmental knowledge in England (Chambers, 1999). 

A study conducted in Brunei Darussalam (Odihi, 2000) showed that despite differences in their 

relative importance, print media, broadcast media, family, religious organs, interpersonal 

communications, society / club were sources of information on the status of environment, 

material environmental actions for the environment and spiritual environmental actions. 

Ballantyne (1999) showed that the experiences which are more likely to have 

contributed to teachers’ knowledge / skills/ in EE are video/ films, recreation / leisure 

activities, prepared teaching materials, conferences, environmental groups, in-service 

courses, curriculum guides, mass media, involvement in community groups and activities 

and participation in field excursion with students. Wojcik (2004) suggests that perfection 

of the existing means of environmental education is a necessity through coordination of 

complementary actions conducted as part of formal and non-formal education as well as 

the yet unappreciated incidental education (the effects of the daily activities of people). 

2.5. Constraints to Effective Implementation of Environmental Education 

Based upon previous researches, Ham & Sewing (1987/88) identified four broad 

categories of barriers that impede the successful implementation of environmental 

education in the formal school sector as given below.  

1) Conceptual barriers that arise from a lack of consensus about the scope and 

content of environmental education, 

2) Logistical barriers stemming from perceived lack of time, funding resources, 

suitable class sizes, and so forth, 
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3) Educational barriers stemming from teachers’ misgivings about their own 

competence to conduct EE progress; and 

4) Attitudinal barriers stemming from teachers’ attitudes about EE and science 

instruction. 

Other studies carried out across the world have also shown that the problems lie 

more or less within these four categories. In the study of primary teacher perspectives and 

practices of environmental education in England, Littledyke (1997) found that lack of 

scientific understanding of environmental issues, lack of curriculum time, lack of 

coordinator and teaching support, poor approaches to teaching and poor resourcing in 

schools were the major factors that deter environmental education. 

Poor approaches to teaching as a problem are also recognized in Poland (Buchcic 

& Grodzinska-Jurczak, 2004) and Korea (Rii, 2000). In Poland, the educational tools 

teachers use to convey environmental content are dominated by talks and lectures; only a 

few teachers make use of field lessons and active methods of teaching. Similarly, 

teaching and learning in EE are accomplished in the classroom than in fieldwork in 

Korea. 

The study by Ballantyne (1999) that included 419 geography educators from 18 

countries showed that time constraints, workload considerations and lack of knowledge/ 

training in EE were the major obstacles to the inclusion of EE in geography classes.  

The same study showed that pre-service training inadequately prepared teachers for 

teaching EE. This is consistent with many studies undertaken in Poland (Tarabula-Fiertak, 

Gajus-Lankamer & Wojcik, 2004) where many teachers considered their preparation for 

conducting EE to be insufficient. A study in Albania (Sokoli & Doka, 2004) showed that 

insufficient qualification of teachers and lack of auxiliary environmental literature  

(such as books, leaflets, magazines or video tapes) has limited the implementation of EE 

projects. 

The lack of funds to support environmental activities and an apparent deficiency 

in well-organized civic education which would support environmental education are 

obvious explanations for the lagging EE in south Eastern Europe (Papadimitriou, 2004). 

In New Zealand the challenges which teachers should struggle against to create a 
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sustainable EE program are the absence of a school-wide approach to EE, a perception of 

an ‘over-crowded’ curriculum, resourcing challenges and difficulties creating and 

maintaining productive links with EE (Eames, Cowie & Bolstad, 2008). 

2.6. EE Studies in India 

India, gaining drive from the Stockholm (1972), incorporated environmental 

concern in the constitution through its 42nd Amendment in 1976. Environment became a 

matter of serious concern in policy statements, plans and strategies especially after 1980 

with the establishment of the Ministry of Environment and Forests (MoEF), which was 

later, in 2014, renamed as Ministry of Environment, Forests and Climate Change 

(MoEF&CC) in view of the universal importance of climate change actions. Gradually 

EE in India gained momentum and the government subsequently introduced it in all 

schools. While the principal responsibility for EE through the formal educational system 

lies with the Ministry of Human Resource Development (MHRD), the parallel 

responsibility of EE through non-formal efforts lies with the MoEF&CC.  

The National Council of Educational Training and Research (NCERT) is the apex 

body in developing curriculum for the formal education system in the country. Four 

elements of their strategy are 1) Strengthening infusion of EE, 2) Teacher training for 

effective EE, 3) Introduction of Environment as a separate subject and 4) Use of non-

formal methods of EE through the involvement of NGOs. The central government also 

started a couple of programmes such as National Environmental Awareness Programme 

(NEAC), Environmental Information System (ENVIS), Museums of Natural History, 

Eco-clubs in Schools and Promoting Mass Media (Sarabhai, 2000).  However, these 

plans did not produce the expected outcome, the main reason is said to be that 

environmental perceptions here were largely determined by Euro-American perceptions, 

biggest barrier to effective EE in India (Guha, 2000). Guha (2000) emphasizes that only 

if the environmental educationists begin listening to authentic voice of the poor, the 

displaced and the discriminated against, we can hope to create more effective EE.  

In India, there are various challenges to effective implementation of EE in 

schools. Some such issues are  1) In a large and diverse country, to find the right blend 

between centralized and de-centralized efforts and approaches, 2) Reaching out to large 
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numbers cost-effectively, 3) Making environmental considerations relevant and 

meaningful to diverse groups, 4) Putting EE on the agenda of educational decision 

makers, 5) Putting sustainable development concerns high on the agenda of policy makers, 

and 6) Finding and developing human and financial resources for EE (Sarabhai, 2002). 

Above all challenges reflect that the EE, as handled as part of the curriculum now largely 

does not help much in fostering an environment friendly future citizenry in the country. 

While introducing the new ‘EE Curriculum Framework for Teachers and Teacher 

Educators’ Shardindu, Chairman of the National Council for Teacher Education (NCTE) 

- India’s apex body for Teacher Education remarked: “Education, especially teacher 

education has obviously to play an increasingly vital role towards mitigation of 

continuing environmental degradation and the complexities of pollution, which pose a 

great menace to the survival of human life and other species on this planet” (National 

Council for Teacher Education, 2005). 

The National Council for Teacher Education – India’s central body and policy 

maker on teacher education clearly states that “Teachers occupy a crucial position in the 

system of education. Through them its message is conveyed to society, ideas are 

disseminated and behaviour is shape“(National Council for Teacher Education, 2005). 

The NCTE (2005) maintains that the importance of EE is being widely recognized but ‘it 

is yet to get its rightful place in education, much more so, in teacher education’.  

The NCTE also asserts that unless EE is prescribed as a compulsory and integral 

component of education and teacher education its message will not be conveyed to all.  

EE is taught as a compulsory core module on Environmental Studies in all 

undergraduate courses developed by the University Grants Commission which is a  

six-month course taught through both classroom and field activities. Evaluation of the 

course is through exams at the end of the semester with 25 out of the 100 marks allotted 

to fieldwork. India’s largest Open University, the Indira Gandhi National Open University, 

also has some awareness level courses and also a Post Graduate Diploma in Environment 

and Sustainable Development. The Centre for Science and Environment offers a two-day 

training program for teachers, educators and others interested in EE (Kaur & Bhati, 2012). 

These are indicative of the limited efforts being made towards educating/training teachers 

in EE, but of wider possibilities in imparting EE to students. 
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Many researchers have reported the meagre efforts in the country towards 

introducing EE in schools (Chhokar & Pandya, 2005; Joshi, 2005; Pande, 2001;  

Sarabhai, 1995). According to Khirwadkar & Pushpanadam (2007) most teacher 

education programs merely satisfy themselves with training the teachers to adjust to the 

current system of education by transmission of information. The Centre for EE (CEE) 

and similar organizations’ have played a fundamental role in preparing teachers to teach 

EE. They promote EE through various programs involving teachers; establishing regional 

centers;  offering one year diploma course in EE for practicing teachers and educators 

(the Green Teacher) (CEE, 2012). CEE works with the government and NGOs to help the 

effective implementation of EE in schools and has been instrumental in publishing 

India’s first international journal in the field, The Journal of Education for Sustainable 

Development (Center for Environment Education, 2007-2008). However, the 

effectiveness of the programs lacks research substantiation.   

Environmental Education in Coimbatore district 

Environment Education has been compulsorily implemented in all schools of 

Coimbatore district. From theory to hands-on exposure to rewarding them with brownie 

points, the latest awareness campaign in some schools is about the ongoing Climate 

change and Global warming. Though there is greater attention given to commemorative 

days such as World Environment Day, World Earth Day, Ozone Day and the like, the 

eco-clubs in few of the schools ensure that EE related activities take place round the year 

in Coimbatore schools. Today, around 7,700 schools in Tamil Nadu are part of the 

National Green Corps, a program sponsored by the MoEF&CC (Government of India). 

Around 100 schools in Coimbatore are part of the Green School Initiative. Nevertheless, 

as per several concerned people, most schools have EE only in theory, and only a few of 

them conduct practical sessions or facilitate exposures to real issues. The challenge is to 

see that the result-driven (concentrating on high pass percentage) schools also take up EE 

earnestly.  

Generally, people, who are educated, and who have resided near natural habitats 

have more positive attitudes towards conservation than those with lesser education 

(Sarker & Røskaft, 2010). Levels of education or specific knowledge about conservation 
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are positively correlated with favorable attitudes towards nature conservation (Infield, 1988; 

Newmark, Leonard, Sariko, & Gamassa, 1993). In Coimbatore, an educational hub, 

enjoying several environmentally positive features and facing several negative issues, one 

can expect a higher level of environmental awareness among the public as well as school 

students (Prasanyaa, 2011). The major environmental issues of Coimbatore are lack of 

effective solid and liquid waste management, degradation of water bodies, air pollution 

and mounting number of vehicles (Mohanraj, Sathishkumar, Azeez, & Sivakumar, 2000; 

Palanivel, Elayaraja, Ganeshmoorthy, Jagadeeswaran, & Kalaiselvi, 2003; Yuvaraj, 

Alaguraja, Sekar, Muthuveeran, & Manivel, 2010; Sarathi, Karthik, Logesh, Rao, & 

Vijayanand, 2011). These issues calls for appropriate, innovative and well-timed social 

actions like putting strong emphasis on EE (Govind, 1989). So far, only few studies 

(Priyadarshini & Annakodi, 2013; Priya, 2014) were reported from this district on the 

level of environmental awareness among the school and college students. The present 

study would add to the existing body of knowledge with insights regarding how best to 

develop EE programs that promote pro-environmental behavior and sensitize the student 

community about the various complex local and global environmental issues in the 

respective socio-economic  context. 

Overview 

In the broad overview of literature, the concerns, policies, initiatives and key 

developments in the field of EE have been presented. As the literature reveals, there is a 

well-established concern for the state of the environment, which is echoed at the global 

level as well as at the local level. Historically, the emphasis on EE was consistent with 

nature studies. Concurrent with the changing environment, EE has likewise changed 

particularly with the advent of the concept of sustainable development. This is especially 

true in India where the increase in environmental concerns has given rise to numerous 

calls for developing environmental consciousness. Education is widely seen as a means 

of responding to these calls. 

Over the past decade in particular, efforts from national and state governments to 

implement EE have redoubled. The Supreme Court directives and the National 

Curriculum Framework have attempted to provide a push to the field. Policies and 
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directives however, only make a difference if matched by efforts to put them into 

practice; as is clear from this chapter, in India, there appears to be a significant gap in 

praxis. 

EE in India as part of formal education is relatively new; although concern for 

environment and other life forms has been part of Indian ethos for over millennia, it is 

becoming visible in education only just. It seems apt that any approach to EE in India 

should build on the cultural and traditional ethos so embedded in Indian culture.  

Varma (2005) echoes these sentiments by highlighting the antiquity of Indian culture and 

the need to draw inspiration from that, taking it to a global level. Immersing EE practices 

into Indian youngsters and using it to frame policies seems to be a logical move. 

Recent developments and federal initiatives have managed to put the policies like 

the National Curriculum Framework and the National Curriculum for teachers and 

teacher educators into place. These policies are attempts to provide direction and address 

the future requirements of EE. What needs to be determined is whether these policies are 

put into practice. In India, there is a danger of using words as magical talismans that are 

seen to do away all evil (Luce, 2006); but in effect achieving nothing. For example 

despite numerous laws to deal with issues such as child labour, dowry and child marriage, 

such practices are quite widespread still (and sometimes flourishing) across India. 

Unfortunately, as has been established in this literature review, there is very little 

research and the findings put into the practice of EE in higher education in the country. 

This study responds to that need, attempting to bridge the gap by establishing a beginning 

point in understanding students and teachers experiences in EE programme. 
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CHAPTER III 

METHODOLOGY 

3.1 Brief Description of the Study Area 

Coimbatore is the second largest city in the state of Tamil Nadu with over 2 million 

people, of which 8.5% is under 6 years of age (Census India, 2011). Coimbatore district 

has an average literacy of 84.3%, higher than the national average (73%). Male literacy is 

89.5% and female literacy 79.2%. It lies at 11°1′6″N 76°58′21″E at 411 meters (1349 ft) 

above sea level on the banks of the Noyyal River, in western corner of Tamil Nadu.  

It covers an area of 642.12 km2 (247.92 sq mi). It is a major commercial centre in India 

with a large and a diversified manufacturing hub (India Brand Equity Foundation, 2013). 

Coimbatore is popularly known as the 'Manchester of South India’ because of the large 

number of cotton processing units and textile mills in and around. Other important 

industries here include dye-casting, motor parts, software services, education and 

healthcare (National Institute of Urban Affairs, 2006). Coimbatore is surrounded by the 

Western Ghats with various types of forests and the Nilgiri Biosphere Reserve (NBR), 

the first of its kind in the country (Devi & Baboo, 2012). More than 20% of the district is 

covered by forest (Micro Small Medium Enterprise, 2012). The river Noyyal, coursing 

through Coimbatore, which once was perennial flowing round the year has become 

seasonal in recent decades (Pragatheesh & Jain, 2013). The Noyyal river basin had an 

extensive tank / wetland / channel system largely fed by the monsoonal flow in the river 

and to a lesser extent by local rains; but during the last couple of decades, most of these 

have become dysfunctional and the river has mainly become a channel for municipal and 

industrial sewage. Yet, the Coimbatore urban wetlands harbor more than 116 species of 

birds - 66 resident, 17 migratory and 33 local migrants (Reginald, Mahendiran, Kumar, & 

Pramod, 2007).  

Coimbatore is an educational hub of south India. As of 2010, the Coimbatore 

district is home to 7 universities, 78 engineering colleges, 3 medical colleges, 35 polytechnic 

colleges and 186 Arts and Science Colleges. Presently there are 1958 schools with a total 

strength of 605947 students, 22611 teachers. In the colleges, there are 17670 teaching 

staff and 278008 students.  (http://www.coimbatore.tn.nic.in/pdf/SHB011.pdf). 
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Table 1. Schools for general education, students and teachers in Coimbatore  

(Year: 2015-2016) 

Sl. 
No. Institutions No. of 

Institutions 
No. of Students No. of 

Teachers Boys Girls Total 

1 Pre-Primary Nursery Schools 207 21948 21999 43947 1844 

2 Primary Schools 866 29503 28815 58318 2426 

3 Middle Schools 266 21532 22937 44469 1987 

4 High Schools 113 17758 24021 41779 1680 

5 Higher Secondary Schools 152 53523 56112 109635 3873 

6 Central Schools 72 21228 16618 37846 2572 

7 Matric. High Schools 75 42321 41715 138849 2598 

8 Matric. Hr. Sec. schools 204 94528 86011 127726 5571 

9 Anglo Indian Schools 3 1206 2172 3378 60 

Source: Chief Educational Officer, District Educational Office, Coimbatore/Pollachi, District Elementary 

Educational Officer- Coimbatore, Inspector of Matriculation School, Ramanathapuram, 

Coimbatore/SSA Office, Coimbatore 

Table 2. Colleges for general education, students and teachers in Coimbatore  

(Year: 2015-2016) 

Sl. 
No. Institutions No. of 

Institutions 

No. of Students No. of 
Teachers Boys Girls Total 

1 University 8 15330 15363 30693 1396 

2 Arts & Science college 54 48193 52670 100863 4353 

3 Engineering college 64 82338 37912 120250 10180 

4 Teacher education college 34 680 2410 3090 337 

5 Polytechnics college 26 20367 2745 23112 1404 

Source: Chief Educational Officer, District Educational Office, Coimbatore/Pollachi, District Elementary 

Educational Officer Coimbatore, Inspector of Matriculation School, Ramanathapuram, 

Coimbatore/SSA Office, Coimbatore. 
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Being an industrial city and urban agglomeration, air pollution and degradation of 

water bodies are major environmental issues in Coimbatore. In addition, the lack of a 

proper waste management infrastructure is a growing environmental challenge. 

An earlier study shows that the environment had worsened in the city over last five years 

for all environmental indicators except the number of bird species, and surface water 

quality and availability (TERI, 2014). 

3.2 Objectives of the study 

1) Study the level of awareness, knowledge, attitude to environmental education 

(EE) among college students and their actions in environmental protection 

2) Study the teachers’ level of awareness, attitudes and practices of EE teaching 

3) Assess teachers’ competency and its impacts on students’ EE competency 

4) Explore the opportunities and constraints for EE 

5) Explore variability in EE related aspects with respect to the demographic status 

and personal details of the respondents  

3.3 Hypotheses of the study 

It was assumed that the subjects (students and teachers) responding to the survey 

answered the statements completely and honestly to the best of their knowledge and after 

their informed consent. Levels of students’ awareness, knowledge, attitude, actions and 

self-efficacy were also assumed to be indicators of the effectiveness of the program in the 

colleges they study. Levels of teachers’ awareness, attitudes and teaching practices were 

also assumed to be indicators of the way the program quality and the manner in which it 

is implemented. 

3.4 Methodology 

Research methodology in environmental education is based on three paradigms 

(Palmer, 1998). These are positivist, interpretivist and critical paradigms. The simplest 

distinction among the three is that the positivist tradition is quantitative, instrumental and 

objectivist; the interpretivist is qualitative, illuminative and subjectivist; and the critical 

approach is qualitative, dialectical and emancipatory (Lee & Williams, 2001). Another 
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distinction among the three approaches is that positivism sees reality as external to the 

individual, interpretivism sees it as internally constructed, whereas advocates of the 

critical paradigm argue that our subjective views are not only internally constructed but also 

influenced by persuasive social forces (Palmer, 1998). Recently, a fourth paradigm: that of 

mixed methods is suggested (Lindstone & Stoltman, 2008). According to Lindstone & 

Stoltman (2008) the strength of mixed methods research is that data from a well-designed 

study can be used to validate the response to a research question in both a qualitative and 

quantitative manner. In this study, the approach adopted is of mixed methods research. 

3.5 Methods of Data Collection 

3.5.1 Sampling 

To investigate the students’ and teacher’ awareness, attitudes, knowledge, actions 

on environmental issues and practice of environmental education, a total of 2150 student 

participants and 45 EE teacher participants were selected through convenience sampling 

technique from 38 colleges during the study period of 2013-2016. Of the selected 

colleges, 17 were arts and science colleges, 11 were engineering colleges, 5 were polytechnic 

colleges, 3 were teacher education colleges and 2 were agriculture colleges (Figure 1). 

Table 3 Number of samples in each college 

SI. 
No Name of the College Type of Course Type of 

College 
No. of 

Students 
No. of 

Teachers 

1 Bharathiar University Arts and Science Government 38 2 

2 Tamil Nadu Agricultural University Agriculture Government 79 1 

3 Karpagam University Engineering Self-Finance 70 1 

4 Karunya University Engineering Self-Finance 58 1 

5 Amrita Vishwa Vidyapeetham 
University 

Engineering Self-Finance 63 1 

6 Forest College and Research Institute Agriculture Government 78 1 

7 Kumaraguru College of Technology Engineering Self-Finance 35 1 

8 PSG College of Technology Engineering Aided 71 2 

9 Coimbatore Institute of Technology Engineering Aided 75 1 

10 Sri Sakthi Institute of Engineering 
and Technology 

Engineering Self-Finance 40 1 

11 Park College of Engineering and 
Technology 

Engineering Self-Finance 58 0 



53 

 

SI. 
No Name of the College Type of Course Type of 

College 
No. of 

Students 
No. of 

Teachers 

12 Ranganathan Engineering College Engineering Self-Finance 63 1 

13 Sri Ramakrishna Institute of 
Technology 

Engineering Self-Finance 58 0 

14 Government College of Technology Engineering Government 73 2 

15 R.V.S College of Arts and Science Arts and Science Self-Finance 44 0 

16 Sree Narayana Guru College Arts and Science Self-Finance 74 1 

17 PSGR Krishnammal College for 
Women 

Arts and Science Aided 127 2 

18 PSG College of Arts and Science Arts and Science Aided 83 5 

19 Hindusthan College of Arts & 
Science 

Arts and Science Self-Finance 74 2 

20 Dr.N.G.P. Arts and Science College Arts and Science Self-Finance 39 2 

21 Dr G R Damodaran College of 
Science 

Arts and Science Self-Finance 54 2 

22 CMS College of Science & 
Commerce 

Arts and Science Self-Finance 46 0 

23 Sri Ramakrishna College of Arts and 
Science for Women 

Arts and Science Self-Finance 57 1 

24 Nirmala College for Women Arts and Science Aided 62 2 

25 Dr. SNS Rajalakshmi College of Arts 
and Science 

Arts and Science Self-Finance 61 0 

26 CSI Bishop Appasamy College of 
Arts and Science 

Arts and Science Self-Finance 70 2 

27 S.N.R Sons College Arts and Science Self-Finance 66 1 

28 Kongunadu Arts and Science College Arts and Science Self-Finance 68 2 

29 Salim Ali Centre for Ornithology and 
Natural History 

Arts and Science Government 10 0 

30 Government Arts College Arts and Science Government 26 1 

31 PSG Polytechnic Polytechnic Aided 19 1 

32 Christ The King Polytechnic College Polytechnic Self-Finance 35 1 

33 GRG Polytechnic College Polytechnic Aided 51 1 

34 Nanjappa polytechnic college Polytechnic Self-Finance 48 0 

35 The Government Polytechnic Polytechnic Government 72 1 

36 Government College of Education 
for Women 

Teacher 
Education Government 33 1 

37 Sri Ramakrishna Mission Vidyalaya 
College of Education 

Teacher 
Education Aided 37 1 

38 Dr. N.G.P. College of Education Teacher 
Education Self-Finance 35 1 
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Figure 1. The sampling points 
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Table 4. Demographic Characteristics of the student participants 

Independent Variable Category No. of Students % 

Gender 
Male 917 42.65 
Female 1233 57.35 

Age 

<18 710 33.02 

19-23 1374 63.91 

>24 66 3.07 

Parents literacy 
Literate 1654 76.93 

Illiterate 496 23.07 

Residence Location 
Rural 1000 46.51 
Urban 1150 53.49 

Nativity 
Native 1018 47.35 
Non-Native 1132 52.65 

Year of Study 

1st 534 24.84 
2nd 498 23.16 
3rd 744 34.60 
4th 293 13.63 
>5 81 3.77 

Type of Course 

Agricultural 157 7.30 
Arts and Science 999 46.47 
Engineering 664 30.88 
Polytechnic 225 10.47 
Teacher Education 105 4.88 

Type of College 
Government 409 19.02 
Aided 525 24.42 
Self-finance 1216 56.56 

Type of Programme 
 

UG 1720 80 
PG 182 8.47 
Research 23 1.07 
Diploma 225 10.47 
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Table 5. Demographic Characteristics of the Teacher participants 

Independent Variable Category No. of Teachers % 

Gender 
Male 19 42.22 

Female 26 57.78 

Age 

<30 12 26.67 

31-40 19 42.22 

>41 14 31.11 

Parents literacy 
 

Literate 28 62.22 

Illiterate 17 37.78 

Residence Location 
Rural 14 31.11 

Urban 31 68.89 

Nativity 
Native 24 53.33 

Non-Native 21 46.67 

Educational Qualification 

PG 9 20.00 

M.Phil 10 22.22 

Ph.D 26 57.78 

Teaching Experience 

<8 26 57.78 

9-10 8 17.78 

>11 11 24.44 

Type of College 

Government 9 20.00 

Aided 16 35.56 

Self-finance 20 44.44 

College Location 
Rural 14 31.11 

Urban 31 68.89 

EE Qualification 
Yes 15 33.33 

No 30 66.67 
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3.5.2 Instrument 

The instrument used in this study was developed using the following published 

instruments and documents: The New Ecological Paradigm (NEP 2000) (Dunlap, 

Van Liere, Mertig, & Jones, 2000), New Environmental Paradigm / Dominant Social 

Paradigm (NEP/DSP) (Trobe & Acott, 2000); the ecological knowledge questionnaire 

developed by Morrone, Mancl, and Carr (2001). Then the instrument was tested for 

reliability, scoring ranges of 0.71 to 0.85 in the Cronbach’s Alpha coefficient  

(Dunlap et al., 2000; Trobe & Acott, 2000). Some of the environmental issues from the 

original tools were edited and other regional environmental issues were added to conform 

to a realistic regional based instrument. 

The instrument was constructed to measure awareness, attitude, knowledge,  

self-efficacy, and the participants’ demographic description. Awareness, defined as 

concern for what is happening in the environment, was examined with a series of 

statements inquiring about the influences, the perception and the concerns of local 

environmental issues. Attitude, defined as the acquisition of values, feelings, and 

motivations towards the environment, was examined using the amended NEP 2000 

instrument, asking statements regarding a balance between social responsibility and 

environmental interest, government regulations, and political actions taken to protect the 

environment. Knowledge, defined as an understanding of the basic fundaments in the 

environment, was measured with statements regarding basic fundamental ecological 

concepts and regional issues. Self-efficacy was measured with a series of statements 

inquiring about personal levels of satisfaction, importance, and perception of 

effectiveness regarding awareness, knowledge and attitude. The rest of the instrument 

measured the participant’s demographic description.  

All instruments evaluating students and their teachers were in essence identical 

except for some statements regarding the demographics of the groups. The instrument 

consisted of 91 statements (96 for teachers’ instruments) with five different modalities of 

statements: (1) four point Likert – type response scale, (2) yes/no statements with 

characterization of the level of effectiveness, (3) true/false statements (agree or disagree), 

(4) multiple choice questions, and (5) selection of the proper response.  
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3.5.2.1 Structure - Students’ Instrument 

The instrument meant for students contained 91 statements.  Statements 1 to 5 in 

the instrument (Appendix 1) measured awareness as the influences of the family and 

authoritative figures regarding environmental issues. The answers to these statements 

were given scores as 1 = Never, 2 = Seldom, 3 = Often, and 4 = Very Often. High scores 

indicated a person with strong influences and extensive degree of awareness. Statements 

6 to 14 measured awareness as perception of local environmental conditions or issues in 

Coimbatore. The scores for the answers here were 1 = Much worse, 2 = Worse,  

3 = Better, to 4 = Much better. Scores in this group of statements described a general 

perception without compromising knowledge of those surveyed. Statements 15 to 20, was 

meant to measure awareness as the level of concern about environmental issues. Scores 

assigned for answers to these statements were 1 = Not concerned at all, 2 = Somewhat 

concerned, 3 = Concerned, to 4 = Very concerned. High scores indicated a person with 

strong concerns about diverse environmental issues. Statements 21 to 35, measured 

attitude using statements adapted from the NEP 2000 instrument. The statements used a 

four point Likert – type response scale (1 = Strongly disagree, 2 = Disagree, 3 = Agree, 

and 4 = Strongly agree) to measure the attitudes toward the environment. The statements 

alternate statements that classify a participant’s attitude from a pro-environmentalist to an 

anthropocentric point of view as was intended in the original instrument (Dunlap, Liere, 

Mertig, & Jones, 2000). Statements 36 to 45, measured self-efficacy with statements 

inquiring about self-knowledge, self-awareness, respondent’s efficacy, and level of 

importance by measuring the willingness to allocate monies towards environmental 

causes. The statements used a four point Likert - type response scale (1 = Strongly 

disagree, 2 = Disagree, 3 = Agree, and 4 = Strongly agree). Statements 46 to 49, 

measured the attitude towards social responsibility by using statements with a four point 

Likert – type response scale (1 = Strongly disagree, 2 = Disagree, 3 = Agree, and  

4 = Strongly agree). Statements 50 to 62, measured the political actions taken to protect 

the environment.  
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Table 6 Student Survey Questionnaire – Tool (Instrument structure) 

S. 
No Theme Sub-Theme Statement 

No. Scoring 

I Students’ demographic 
status 

Gender, age, parents’ literacy, residence location, native place, 
year of study, type of course, type of college, type of 
programme 

II Students’ awareness on 
environmental issues 

Influences of the family 
and authoritative figures 1 to 5 1, 2, 3, 4 

Perception of local 
environmental conditions 
or issues in Coimbatore 

6 to 14 1, 2, 3, 4 

Level of concern about 
environmental issues 15 to 20 1, 2, 3, 4 

III Students’ Environmental 
attitude 

Towards the environment 
(NEP 2000 instrument) 21 to 35 Odd (1, 2, 3, 4), 

Even (4,3,2,1) 

IV Students’ level of self-
efficacy 

(Self-efficacy) self-
knowledge, self-
awareness, one-person’s 
efficacy, and level of 
importance 

36 to 45 
1, 2, 3, 4, 
Except 37 
(4,3,2,1) 

V Students’ level of social 
responsibility 

Towards social 
responsibility 46 to 49 1, 2, 3, 4 

VI Students’ Environmental 
actions 

Personal actions taken to 
protect the environment 50 to 62 

If yes (1, 2, 3, 4) 
No = 0 

VII 
Students’ local 
environmental 
knowledge 

Local environment 63 to 70 
1= Disagree 
or 2 = Agree 

VIII 

Students’ Feelings about 
their Competence to 
Learn Environmental 
Education 

Aspects of Environmental 
Education, (Rank order) 71 to 75 5, 4, 3, 2, 1 

IX Learning environmental 
education: opportunities  

Enhancing student 
environmental education 
activities (rank order) 

76 to 80 5, 4, 3, 2, 1 

X Learning environmental 
education: constraints  

Obstacles hindering 
student environmental 
education activities (rank 
order) 

81 to 89 5, 4, 3, 2, 1 

XI 
Students’ priorities 
towards common issues 
of Tamil Nadu (Future) 

(Rank order), Common 
issues 
Environmental issues 

90 
91 

1 
1 
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The following list of actions were presented and requested a yes/no answer:  

(1) wrote a letter to the newspaper, (2) attended a meeting, (3) made a formal submission, 

(4) read or sought information, (5) telephoned a public official, (6) took part in a protest, 

(7) complained to the company/person causing the damage, (8) joined an action group, 

(9) signed a petition, and (10) contributed money to an environmental cause. In addition, 

If they say “yes” for the above statements, participants were requested to rate the 

effectiveness of the action on a scale ranging from 1 = Not effective at all,  

2 = Slightly effective, 3 = Fairly effective, and 4 = Very effective. Statements 63 to 70, 

measured the knowledge using a true/false (1= Disagree or 2= Agree) pattern of 

statements. Statements 71 to 75 were used to measure students’ feelings about their 

competence in environmental education. The scores were 5 = Excellent, 4 = Very good,  

3 = Good, 2 = Fair and 1 = Poor. High scores indicated a person with strong 

willingness/interest towards learning Environmental Education. Statements 76 to 80, 

were used  to identify the opportunities and constraints to teaching environmental 

education with a five point Likert - type response scale (5 = Greatly important,  

4 = Considerably important, 3 = Somewhat important, 2 = Little important and 1 = Not 

important). The statements 81 to 89, used a four point Likert – type response scale 

(5 = greatly, 4 = considerably, 3 = somewhat, 2 = little and 1 = Not at all) to measure the 

attitudes toward the environment. Two multiple-choice questions asked participants to 

choose from a list, first (question 90) common issues facing Tamil Nadu government and 

second (question 91) most important environmental issues facing Coimbatore district. 

3.5.2.2 Structure –Teacher’s Instrument 

The instrument meant for teachers contained 96 statements. Of these, statements 

1 to 10 is meant to elicit the teachers’ awareness about environment in general and 

environmental education in particular; 10 multiple-choice questions containing 5 

environmental awareness statements and 5 environmental education awareness statements 

were used. Since the teachers obviously are from different academic backgrounds, the 

statements relating to environmental awareness focused more on concepts than factual 

information. The statements related to environmental education focused on concepts, 

goals, and principles. The split-half reliability of this part of the questionnaire was 0.76. 

Both percentage scores and raw scores were used for analyzing the data. 
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Statements 11 to 15, was meant to measured awareness as perception of local 

environmental conditions or issues in the study area, Coimbatore. The scores were  

1 = Much worse, 2 = Worse, 3 = Better, and 4 = Much better. Scores in this group of 

statements described a general perception without compromising knowledge of those 

surveyed. The statements 16 to 20, measured awareness among the teachers as the level 

of concern about their local environmental issues. Scores assigned for the responses were 

1 = Not Concerned at all, 2 = Somewhat concerned, 3 = Concerned, to 4 = Very 

concerned. High scores indicated a person with strong concerns about diverse 

environmental issues. 

Environmental attitudes, beliefs, values and worldview in most cases are 

measured by the NEP (New Environmental Paradigm) scale. The notion of this 

environmental paradigm emerging as a replacement to the contemporary dominant social 

paradigm was first proposed by Priages & Ehrlich in 1974 (Barrett, Kuroda, & 

Miyamoto, 2002). Sensing that environmentalists were calling for more far-reaching 

changes than the development of environmental protection policies and stimulated by 

Pirages & Ehrlich’s explication of the anti-environmental thrust of Society’s Dominant 

Paradigm (SDP), Dunlap & Van Liere (1978) developed the New Environmental 

Paradigm (NEP) scale. Even though this New Environmental Paradigm (NEP) scale has 

become a widely used measure of pro-environmental orientation, Dunlap, Van Liere, 

Mertig and Jones (2000) revised it to improve the original one in several respects and 

developed a new scale with a very respectable internal consistency of coefficient alpha 

0.83. The statements 21 to 35, measured the teachers’ environmental attitudes using this 

new scale, with 15 statements was used in this study. The scale ranges from strongly 

disagree to strongly agree. For each statement, points were assigned in such a way that  

5 = Strongly agree, 4 = Mildly agree, 3 = Unsure, 2 = Mildly disagree and 1 = Strongly 

disagree. According to the NEP scale agreement with the eight odd-numbered statements 

and disagreement with the seven even numbered statements indicate pro-environmental 

responses. Thus, scores are reversed for even numbered statements. 

Likert type statements with 5 responses (strongly agree, agree, undecided, 

disagree and strongly disagree) were prepared by the investigator to assess participants’ 

attitudes towards environmental education. Initially, an 18 statement scale was 
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constructed and administered to the 10 college teachers working in various institutions. 

The means and standard deviations of these statements were calculated and 6 statements 

with extreme means and / or low variability were eliminated indicating that everyone 

answered almost the same. The final version of the scale contained 12 statements and its 

Cronbach’s alpha was 0.65. 

The statements 36 to 47 comprised both favorable and unfavorable attitudes. With 

reference to each statement the options were assigned a weight ranging from 5 (strongly 

agree) to 1 (strongly disagree), for favorable statements (Statements 36, 39, 41, 44, 45 & 47). 

In case of unfavorable statements (Statements 37, 38, 40, 42, 43 & 46) the weight was 

reversed, i.e. from 1(strongly agree) to 5 (strongly disagree). As the statements were 

twelve the highest score a participant could get was 60 and the lowest 12. The higher the 

score would indicate the more favorable attitude towards environmental education and 

the vice versa. 

Statements 48 to 68, assessed teachers‟  environmental education practice by 21 

statements consisting of three areas. The three areas that were dealt with were practices in 

(1) teaching environmental education (48 to 54); (2) extracurricular activities in school 

(55 to 61) and (3) out of school activities (62 to 68). The purpose of these statements was 

to measure teachers’ practice of environmental education and how often they practiced it. 

The statements had five alternatives with a weight of 5 (usually), 4 (often), 3 (sometimes), 

2 (seldom) and 1 (never). The score of an individual would be the sum total of statement 

scores in all the above three areas. The highest score would be 105 and the lowest 21.  

A higher score would be an indicator of a good practice of environmental education and 

vice versa. The test retest reliability of this part of the questionnaire is 0.69. 

The statements 69 to 75, was meant to investigate the importance of different 

sources of environmental and environmental education for teachers, a survey 

questionnaire was prepared that would require respondents to rate different aspects.  

The statements had five alternatives with a weight of 5 (Greatly useful), 4 (Considerably 

useful), 3 (Somewhat useful), 2 (Little useful) and 1 (Not useful). Statements 76 to 80 

were meant to measure teachers’ feelings about their competence to teach environmental 

education. The scores for the responses to these statements were 5 = Excellent, 4 = Very good, 
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3 = Good, 2 = Fair to 1 = Poor. High scores indicated a person with strong feelings 

towards learning Environmental Education. A similar questionnaire was also prepared to 

identify the opportunities (81 to 85) by using statements with a five point Likert – type 

response scale (5 = Greatly important, 4 = Considerably important, 3 = Somewhat 

important, 2 = Little important and 1 = Not important) and constraints (86 to 94) to 

teaching environmental education by using four point Likert type response scale  

(5 = greatly, 4 = considerably, 3 = somewhat, 2 = little and 1 = Not at all). Two multiple-

choice questions asked participants to choose from a list, the first (question 95) relating to 

common issues facing Tamil Nadu government and second (question 96) about most 

important environmental issues facing Coimbatore district. 

All the statements were presented in both Tamil (Regional Language) and 

English, the language of instruction for several subjects in the tertiary level education in 

the Coimbatore region. The questionnaire was distributed, administered and collected by 

the researcher personally during their free hours with the help of teaching and non-

teaching faculties. To avoid any lingual problems in the test or conceptual 

misunderstandings a half day discussion was made on the questionnaire with the subject 

teachers and also investigator was physically present during the survey which enabled the 

respondents to clarify their doubts directly. Teachers in the same college completed their 

questionnaire at the same time ensuring independent responses. 

The statements relating to general information were intended to determine the 

following demographic characteristics for students: (a) Gender, (b) Age, (c) Parents’ 

literacy, (d) Residence location, (e) Nativity, (f) Year of study, (g) Type of course,  

(h) Type of college, and (i) Type of programme. For teachers the information collected 

were (a) Gender, (b) Age, (c) Parents’ literacy, (d) Residence location, (e) Nativity,  

(f) Educational qualification, (g) Teaching experience, (h) Type of college, (i) College 

location, and (j) Environmental education Qualification.  
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Table 7. Teacher Survey Questionnaire-Tool (Instrument structure) 

S. 
No Theme Sub-Theme Statement No. Scoring 

I Teachers’ demographic 
status 

Sex, Age, Parents’ Educational Qualification, Residence Location, 
Native Place, Teaching Experience, Educational Qualification, Type of 
college, College Location, University affiliation, Qualification in EE subject 

II 
Teachers’ environmental 
and environmental 
education awareness 

Environmental awareness  = 5 1 to 5 
Correct = 1 
Wrong = 0 Environmental education 

awareness = 5 6 to 10 

Perception of local 
environmental conditions 
(Coimbatore)  

11 to 15 1,2,3,4 

Level of concern about 
environmental issues 
(Coimbatore) 

16 to 20 1,2,3,4 

III 
 

 Teachers’ environmental 
attitudes 

Fragility of the Balance of nature 23, 28, 33 Agreement 
Statement 

Odd numbers 
5,4,3,2,1 

Limits to growth      21, 26, 31 

Anti-anthropocentrism  22, 27, 32 

Rejection of Human 
exemptionalism 24, 29, 34 Disagreement 

statement 
Even numbers 

1,2,3,4,5 The likelihood of “eco-crisis” 25, 30, 35 

IV 
Teachers’ attitudes 
towards Environmental 
Education 

Favorable statement 36, 39, 41, 44, 
45, 47 5,4,3,2,1 

Unfavorable statement 37, 38, 40, 42, 
43, 46 1,2,3,4,5 

V Teachers’ practices of 
Environmental Education 

Classroom Teaching  48 to 54 

5,4,3,2,1 Extracurricular activities in college 55 to 61 

Out of college activities 62 to 68 

VI 

Teachers’ information 
sources on 
Environmental Issues and 
Environmental Education 

Teachers were asked to rate the 
degree to which each has been 
useful for their knowledge, 
attitude and skills (Rank order) 

69 to 75 5, 4, 3, 2, 1 

VII 
Teachers’ perception on 
their level of EE teaching 
competency  

Aspects of Environmental 
Education (Rank order) 76 to 80 5, 4, 3, 2, 1 

VIII Teaching Environmental 
Education: Opportunities  

Enhancing teacher environmental 
education activities (Rank order) 81 to 85 5, 4, 3, 2, 1 

IX Teaching Environmental 
Education: Constraints  

Obstacles hinder teacher 
environmental education 
activities (Rank order) 

86 to 94 5, 4, 3, 2, 1 

X 
Teachers’ priorities 
towards common issues 
of Tamil Nadu (Future) 

(Rank order) 
Common issues 
Environmental issues 

95 
96 

1 
1 
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3.5.3 Data Collection 

After receiving permission from the College/Institution managements, the tools / 

questionnaires were distributed to the participants in the study after their informed 

consent. Confidentiality and anonymity were warranted as well as there was no 

compulsion through the respective institutions for participation. Prior to actual 

administration, several trials of the instrument were conducted with a group of expert 

environmentalists, educationists, scientists, language teachers and research scholars of 

environmental studies to refine the instrument to its final version. The results and 

comments from these groups helped in evaluating the instrument, to observe 

consistencies, and to refine the survey. 

3.6 Statistical Analysis 

Both qualitative and quantitative data analyses were employed for the study. 

Percentages, means, modes and standard deviations were calculated where applicable. 

One-way ANOVA and independent sample t-tests were used to find the significance of 

the difference among the independent variables in awareness, knowledge, attitudes, 

self-efficacy and practice scores. Pearson’s product moment correlation was employed to 

examine the magnitude and strength of relationships among the dependent variables. 

These were analyzed using SPSS (Version 21.0). 

Rankings were used to analyze the importance of different sources of information, 

the opportunities and constraints, students’ feelings about their competence to learn 

environmental education and teachers’ feelings about their competence to teach the 

subject. The overall ranks and the ranks by the independent variables were calculated by 

multiplying the frequency for responses to each parameter by the coding numbers and the 

products per parameter were used to determine the ranks. 
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CHAPTER IV  

RESULTS AND DISCUSSION 

4.1 Rate of Return of completed questionnaires / instruments 

The participants in EE programs at the tertiary education level in Coimbatore 

region was surveyed using a custom-made questionnaire / instrument. The responses of 

students and teachers were collected from 38 colleges in Coimbatore. Then, a database of 

data generated by the surveys. Of the total of 2640 questionnaires issued (Students + 

Teachers), 2195 were returned (83.14%). Of the 2580 questionnaires issued to the student 

group the return was 83.33%, while of the 60 questionnaires issued to the teacher group 

the return was 75.00%. Table 1 presents the detailed breakup as per course of the total 

questionnaires issued, returned after fully completing it, returned with no answers or 

partially completed, and not returned at all.  

Table 1. Details about questionnaires distributed and returned for the Study 

Group type Issued Returned Returned 
in % 

Returned  
(Partially completed) Not returned 

Agricultural 180 157 87.22 22 1 

Arts and Science 1200 999 83.25 184 17 

Engineering 800 664 83.00 127 9 

Polytechnics 260 225 86.54 32 3 

Teacher Education 140 105 75.00 35 0 

EE Teachers 60 45 75.00 5 10 

Total 2640 2195 83.14 405 40 

4.2 Research Questions 

4.2.1 Students’ Environmental Awareness (EA)  

The first question we tried to address is what is the level of awareness, knowledge 

and attitude of college students who have components of environmental education (EE) 

as part of the curriculum? To address this we formulated a series of hypotheses as 
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presented below. Since the students come from different demographic and personal 

background, the first hypothesis was relating to that. 

Hypothesis - 1: No difference in the level of environmental awareness (EA) among the 

students with respect to their demographic and personal data. 

The overall awareness study revealed that students are relatively well aware about 

their Environment, having good understanding about their local environmental issues and 

having higher level of concerns over their local environmental issues. Fortunately, they 

are having good support from their family and well-wishers regarding environmental 

issues. Finally, the students hold marginally greater level of overall awareness; however, 

it indicates that students must need to improve in sensitivity and concern towards the 

environment, has implications for the way in which they acquired the environmental 

information, perceived it, and expressed it (Table 2 & figure 1). 

Table 2. Percentage distributions of the respondents’ overall Environmental awareness 

(EA) 

S. 
No Variables Scores 

secured 
Maximum 

Scores 
Percentage 

(%) 

1 Influences of family & authoritative figures 29082 43000 67.63 

2 Perception on locality  47711 77400 61.64 

3 Level of concern  33243 51600 64.42 

4 Overall Awareness 110036 172000 63.97 

Figure 1. Percentage of students’ Environmental awareness level 
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Table 3. Scores of Environmental Awareness (EA) among students 

Independent 
Variable Category Mean N Std. 

Deviation 
Std. Error 
of Mean 

Gender 
Male 50.62 917 7.13 0.24 

Female 51.60 1233 6.69 0.19 

Age 

<18 50.81 710 6.70 0.25 

19-23 51.22 1374 6.98 0.19 

>24 54.29 66 6.71 0.83 

Parents literacy 
Literate 51.47 1654 7.01 0.17 

Illiterate 50.20 496 6.42 0.29 

Residence location 
Rural 51.63 1000 7.02 0.22 

Urban 50.79 1150 6.77 0.20 

Nativity 
Native 50.82 1018 6.72 0.21 

Non-native 51.50 1132 7.05 0.21 

Year of Study 

First Year 50.64 534 6.65 0.29 

Second Year 51.28 498 6.89 0.31 

Third Year 50.88 744 7.12 0.26 

Fourth Year 52.31 293 6.70 0.39 

Above Fifth Year 52.84 81 6.75 0.75 

Type of Course 

Agricultural 52.89 157 6.73 0.54 

Arts & Science 50.35 999 6.71 0.21 

Engineering 52.22 664 6.86 0.27 

Polytechnics 50.26 225 7.63 0.51 

Teacher Education 51.90 105 6.11 0.60 

Type of College 

Government 52.08 409 6.87 0.34 

Aided 51.06 525 6.73 0.29 

Self-Finance 50.93 1216 6.96 0.20 

Type of Programme 

Under Graduate 51.18 1720 6.76 0.16 

Post Graduate 51.65 182 7.08 0.52 

Research 56.09 23 6.44 1.34 

Diploma 50.26 225 7.63 0.51 

 Total 51.18 2150 6.90 0.15 
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The descriptive analysis revealed that the mean raw score of female students is above 

the overall mean score and is much higher than that of the male students (Table 3).  

The independent-samples t-test was conducted to compare the dependent variable  

(the scores on EA) with independent variables (gender, parents’ literacy level, residence 

locality and nativity of the students). Significant difference was found in the scores of male 

(M=50.62, SD=7.13) and female (M=51.60, SD=6.69) students [t (2148) = 3.25,  

p = 0.001]. Similarly, wards of literate parents scored higher than those of illiterate parents, 

with former getting scores above the total mean score. The independent sample  

t-test done on the group data revealed significant difference between the students of literate 

(M=51.47, SD=7.0) and illiterate parentage (M = 50.19, SD = 6.42), [t (2148) = 3.80,  

p = 0.000].The mean raw score of rural students are above the overall mean score and are 

much higher than that of urban students. The independent-samples t-test, the difference 

between rural and urban students is significant [(rural - M = 51.63, SD = 7.02, and urban 

M=50.79, SD=6.77); t (2148) = 2.79, p = 0.005]. The mean raw score of non- native students 

are above the total mean score and are much higher than native the students.  

The independent-samples t-test showed significant difference between the two group of 

students [non-native (M=51.50, SD=7.04) and native (M=50.82, SD=6.72); t (2148) = 2.31,  

p = 0.021].Thus, Female students, those of literate parentage, rural and non-native students hold 

higher level of EA than their counterparts. Results also revealed that gender, parents’ literacy 

level, residence locality and nativity have great influence on students’ EA level (Table 4). 

Table 4. Independent Sample “t”- test for EA Scores by Gender, Parents literacy, 

Residence location and Nativity 

Independent 
variables Category N Mean SD D.F t Sig. 

Gender 
Male 917 50.62 7.13 

2148 3.25 0.001* 
Female 1233 51.60 6.69 

Parents 
literacy 

Literate 1654 51.47 7.01 
2148 3.80 0.000* 

Illiterate 496 50.20 6.42 

Residence 
location 

Rural 1000 51.63 7.02 
2148 2.79 0.005* 

Urban 1150 50.79 6.77 

Nativity 
Native 1018 50.82 6.72 

2148 2.31 0.021* 
Non-native 1132 51.50 7.05 

*Significant at 0.05 level 
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Table 5. One-way ANOVA on EA Scores 

Independent 
variable 

Source of 
variation D.F Sum of 

squares 

Mean 
square 

(variance) 
F Sig. 

Age 

Between Groups 

Within Groups 

Total 

2 

2147 

2149 

734.650 

101592.050 

102326.700 

367.325 

47.318 

 

7.763 0.000* 

Year of Study 

Between Groups 

Within Groups 

Total 

4 

2145 

2149 

827.104 

101499.596 

102326.700 

206.776 

47.319 

4.370 0.002* 

Type of Course 

Between Groups 

Within Groups 

Total 

4 

2145 

2149 

2096.349 

100230.350 

102326.700 

524.087 

46.727 

11.216 0.000* 

Type of College 

Between Groups 

Within Groups 

Total 

2 

2147 

2149 

416.950 

101909.749 

102326.700 

208.475 

47.466 

4.392 0.012* 

Type of 
Programme 

Between Groups 

Within Groups 

Total 

3 

2146 

2149 

784.208 

101542.491 

102326.700 

261.403 

47.317 

5.524 0.001* 

*Significant at 0.05 level 

One-way analysis of variance (ANOVA) was done on students’ EA scores as the 

dependent variable against the independent variables age, year of study, type of course, 

type of college and type of programme. The F-statistics from this analysis is shown in 

Table 5. There was a statistically significant difference for independent variables age, 

year of study, type of course, type of college and type of programme with respect to the 

participants’ EA. 

Age group descriptive statistics shows that the mean raw score of >24 years 

students is above the total mean score and is much higher than 19-23 years and <18 years 

student groups. There was a statistically significant difference between the age groups as 

determined by one-way ANOVA [F (2, 2147) = 7.763, p = 0.000]. A close examination 

of the Tukey post-hoc test for the mean difference of EA revealed that there was a 
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statistically significant difference among the lower scores of<18 years (50.81 ± 6.70,  

p = 0.000) and 19-23 years (51.22 ± 6.98, p = 0.001) student groups when compared with 

the higher scores of>24 years (54.29 ± 6.71) group. There were no statistically significant 

differences between <18 and 19-23 age groups (p = 0.410). 

The descriptive statistics with respect to year of study revealed that mean raw 

score of fifth year student is above the total mean score and is much higher than other 

four groups; first year; second year; third year and fourth year respectively. This was 

confirmed by the statistically significant difference between the year of study groups as 

determined by one-way ANOVA (F (4, 2145) = 4.370, p = 0.002). A Tukey post-hoc test 

for the mean difference of EA also revealed statistically significant difference among the 

lower scores of first year (50.60 ± 6.64, p = 0.007) and third year (50.88 ± 7.12,  

p = 0.022) student groups when compared with the higher score of fourth year (52.31 ± 

6.70) group. There were no statistically significant differences when compared with the 

other ‘year of study’ groups (first, second, third, and fourth year) with fifth year group 

regarding environmental awareness. 

The mean raw score of agricultural student is above the total mean score and is 

much higher than the other four groups (Arts & science, Engineering, Polytechnic and 

teacher education) respectively. However, there was a statistically significant difference 

between the type of course groups as determined by one-way ANOVA (F (4, 2145) = 

11.216, p = 0.000). A close examination of the Tukey post-hoc test for the mean 

difference of EA revealed that a statistically significant difference among the lower 

scores of Arts & science (50.35 ± 6.73, p = 0.000) and polytechnics (50.26 ± 7.63, 

p = 0.002) student groups compared to the higher score of agricultural students group 

(52.89 ± 6.73). Likewise between arts & science (50.35 ± 6.73) and engineering (52.22 ± 

6.86, p = 0.000), and engineering (52.22 ± 6.86) and polytechnics (50.26 ± 7.63,  

p = 0.002) groups showed statistically significant differences. On the other hand, there 

were no statistically significant differences between other course groups (Agricultural, 

Arts & Science, Engineering and Polytechnics) with Teacher education group regarding EA. 

Descriptive statistics of ‘type of colleges’ shows that the mean raw score of 

Government College students is above the total mean score and is much higher than 
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Aided and Self-finance student groups. One-way ANOVA (F (2, 2147) = 4.392,  

p = 0.012) confirmed the same. A close examination of the Tukey post-hoc test for the 

mean difference of EA also revealed a statistically significant difference among the lower 

scores of Self-finance (50.93 ± 7.00, p = 0.010) students when compared with the higher 

scores of Government (52.08 ± 6.90) students.  There was no statistically significant 

differences between other two type of college groups (Government and Self-finance) 

with Aided group regarding EA level. 

Descriptive statistics on ‘type of programme’ group shows that the mean raw 

score of research group students is above the total mean score and is much higher than 

other three student groups. There was statistically significant difference between the 

different types of programme as seen by one-way ANOVA [F (3, 2146) = 5.52,  

p = 0.001]. Tukey post-hoc test for the mean difference of environmental awareness also 

revealed statistically significant difference among the lower scores of diploma (50.26 ± 

7.63, p = 0.001), under graduate (51.18 ± 6.80, p = 0.004) and post graduate (51.65 ± 

7.08, p = 0.019) student groups when compared with the higher scores of research (56.09 

± 6.44) group. However, there were no statistically significant differences among the under 

graduate, postgraduate and diploma groups with respect to their respective EA scores. 

The above results revealed that variables like age, year of study, type of course, 

type of college and type of programme have greater impacts on students’ EA level and 

the group of students such as >24years old, above fifth year, agricultural, government college 

and research possessed higher level of awareness regarding their local environment. 

4.2.2 Students’ Environmental Attitudes (EAtt.) 

Hypothesis - 2: No significant difference in the level of environmental attitudes (EAtt.) 

among the college students with respect to their demographic and personal variables. 

A revised NEP scale with 15 statements adopted from Dunlap et al. (2000) was 

used to measure the environmental attitudes of college students. The percentage 

distributions of responses to each of the statements are presented in Table 6. Though the 

NEP scale has four scales (strongly agree, mildly agree, mildly disagree and strongly 

disagree), these were reduced into two categories by combining ‘strongly agree’ with 

‘mildly agree’ and ‘mildly disagree’ with ‘strongly disagree’ for the presentation here. 
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The content of the NEP scale has five facets, i) balance of nature, ii) limits to 

growth, iii) anti-anthropocentrism, iv) “human exemptionalism” and v) the likelihood of 

“ecocrisis”. Statements 21, 26 and 31 are related to the reality of the limits to growth.  

The results show that 3/4th of the respondents (75.67%) agreed to statement 21 that says 

“we are approaching the limit of the number of people the earth can support”. More than 

3/4th of the respondents (87.95%) disagreed to the unfavorable statement (Statement No 26) 

which is “the earth has plenty of natural resources if we just learn how to develop them”. 

To the statement “the earth is like a spaceship with very limited room and resources” 

(Statement No 31), 62.19% of the respondents agreed. These results indicate that the 

majority of students have a strong belief in the inevitability of “limits to growth”. 

Anthropocentric views are also reflected in the students’ responses. The three 

statements that are related to this view are statements 22, 27 and 32. For the 

anthropocentric worldview, that says, “humans have the right to modify the natural 

environment” (No 22), 50.51% of the respondents agreed while 49.49% disagreed.  

It shows that in general they were neutral to this statement. For the eco-centric view that 

“plants and animals have as much right as humans’ (statement No 27) only 9.40% of the 

respondents disagreed. For the other anthropocentric view that “humans were meant to 

rule over the rest of nature” (statement No 32), 63.77 % of the respondents agreed.  

It revealed that students are relatively positive towards anthropocentrism. 

Students’ beliefs on the fragility of the balance of nature were tested by 

statements 23, 28 and 33. The majority of the respondents believed that human 

interference with nature often leads disastrous consequences as 79.63% of them agreed to 

statement No 23. This belief of the respondents is reassured by the responses to the 

unfavorable statements (Statement No 28) that says “the balance of nature is strong 

enough to cope with the impacts of nature” to which only a little above half of them 

(57.53 %) agreed. Their belief on the fragility of the balance of nature is further 

strengthened by the responses to statement 33 that states, “the balance of nature is very 

delicate and easily up set” to which 74.65% of them agreed and only 25.35% disagreed. 

In addition, students believe that humans, like other species, are not exempted 

from the constraints of nature. This is evidenced by the responses given to the statements 
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related to “rejection of exemptionalism” (statements 24, 29 and 34). For the unfavorable 

statements “Science and technology can overcome any environmental problem” 

(statements No 24) and “Maintaining economic growth is more important than protecting 

the natural environment” (statement No 34), 44.23% and 28.28% respectively of the 

respondents disagreed. For the favorable statement (No 29) “despite our special abilities 

humans are still subject to the laws of nature”, the majority of the respondents (85.81%) 

agreed.  

Unless appropriate measures are taken, students believe, there is possibility of 

ecological crises as shown by the responses given to the statements relating to this issue 

(statements 25, 30 and 35). For the statement “humans are severely abusing the 

environment” (statement No 25), more than 85.53% agreed. For statement (No 30), that 

states ‘the so-called “ecological crisis” facing human kind has been greatly exaggerated’ 

65.12% disagreed. The possibility of an eco-crisis in the future, well stated by the 

statement No 35, that “if things continue on their present course, we will soon experience 

a major ecological catastrophe” to which 86.28% agreed. 

Generally, the percentage distributions of the respondents indicate that there is a 

tendency on the part of students to support pro-environmental beliefs. As can be seen in 

Table 7 below, 41.45% supported pro-environmental beliefs; but it is even lesser than 

that reported from elsewhere in Asia where most country responses were in a range of  

51-61% indicating a higher pro-environmental behavior (Barett, Kuruda and  

Miyamoto, 2002) than that of Coimbatore. One concern here is that a considerable 

number of participants have held a neutral stance about each of the 15 statements, which 

is 29.24%. 
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Table 6. Frequency distributions of the Respondents for NEP Scale  

Code* Statements 
Disagree Agree 

No. % No. % 

21 We are approaching the limit of the number of 
people the Earth can support. 523 24.33 1627 75.67 

22 Humans have the right to modify the natural 
environment to suit their needs. 1064 49.49 1086 50.51 

23 When humans interfere with nature, it often 
produces disastrous consequences. 438 20.37 1712 79.63 

24 Science and technology can overcome any 
environmental problem. 951 44.23 1199 55.77 

25 Humans are severely abusing the environment. 311 14.47 1839 85.53 

26 The Earth has plenty of natural resources if we just 
learn how to develop them. 1891 87.95 259 12.05 

27 Plants and animals have as much right as humans to 
exist. 202 9.40 1948 90.60 

28 The balance of nature is strong enough to cope with 
the impacts of modern industrial nations. 913 42.47 1237 57.53 

29 Despite our special abilities, humans are still subject 
to the laws of nature. 305 14.19 1845 85.81 

30 The so-called “ecological crisis” facing humankind 
has been greatly exaggerated. 1400 65.12 750 34.88 

31 The Earth has very limited room and resources. 813 37.81 1337 62.19 

32 Humans were meant to rule over the rest of nature. 779 36.23 1371 63.77 

33 The balance of nature is very delicate and easily 
upset. 545 25.35 1605 74.65 

34 Maintaining economic growth is more important 
than protecting the natural environment. 608 28.28 1542 71.72 

35 If things continue on their present course, we will 
soon experience a major ecological catastrophe. 295 13.72 1855 86.28 

*The statements are coded as numbered in the questionnaire 

Table 7. Percentage Responses of pro and anti NEP Scale  

S. No Category Percentage response (%) 

1 Pro-environmentalist attitude 41.45 

2 Anthropocentric Attitude 29.31 

3 Neutral 29.24 
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Table 8. Mean and SD of Environmental Attitude Scores 

Independent 
Variable Category Mean N Std. 

Deviation 
Std. Error 
of Mean 

Gender 
Male 42.47 917 4.95 0.16 

Female 42.44 1233 4.55 0.13 

Age 

<18 42.11 710 4.51 0.17 

19-23 42.63 1374 4.80 0.13 

>24 42.55 66 5.27 0.65 

Parents literacy 
Literate 42.49 1654 4.76 0.12 

Illiterate 42.33 496 4.60 0.21 

Residence location 
Rural 42.27 1000 4.85 0.15 

Urban 42.62 1150 4.60 0.14 

Nativity 
Native 42.28 1018 4.60 0.14 

Non-native 42.61 1132 4.83 0.14 

Year of Study 

First Year 42.28 534 4.50 0.19 

Second Year 42.04 498 4.54 0.20 

Third Year 42.41 744 4.85 0.18 

Fourth Year 43.45 293 4.88 0.29 

Above Fifth Year 43.02 81 5.06 0.56 

Type of Course 

Agricultural 44.18 157 5.16 0.41 

Arts & Science 42.21 999 4.75 0.15 

Engineering 42.41 664 4.66 0.18 

Polytechnics 42.07 225 4.27 0.28 

Teacher Education 43.31 105 4.50 0.44 

Type of College 

Government 43.87 409 4.78 0.24 

Aided 43.03 525 4.50 0.20 

Self-Finance 41.74 1216 4.66 0.13 

Type of Programme 

Under Graduate 42.35 1720 4.70 0.11 

Post Graduate 43.81 182 5.19 0.39 

Research 43.78 23 4.86 1.01 

Diploma 42.07 225 4.27 0.28 

 Total 42.46 2150 4.72 0.10 
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The descriptive statistics revealed that the mean raw score of the male students is 

above the total mean score and is much higher than the female students’ score (Table 8). 

The independent-samples t-test showed no significant difference in the mean score of 

male (M=42.47, SD=4.95) and female (M=42.44, SD=4.54) students [t (2148) = 0.138,  

p = 0.890]. Similarly, students of literate parents scored higher than those of illiterate 

parents and the score was above the total mean score. The independent sample t-test 

calculated for the group revealed that there is no significant difference between the 

literate (M=42.49, SD=4.76 and illiterate parental students (M=42.33, SD=4.60) [t (2148) 

= 0.656, p = 0.512] with reference to their environmental attitude.  

The mean raw score of urban students are above the total mean score and are higher 

than that of rural students. However, the independent-samples t-test conducted showed no 

significant difference in the scores of rural (M=42.27, SD=4.85) and urban (M=42.62, 

SD=4.60) students [t (2148) = -1.720, p = 0.086]. The mean raw score of non- native students 

are above the total mean score, but it is close to that of native students. Independent-samples 

t-test conducted on the environmental attitude score of the native and non-native students also 

showed the score of non-native (M=42.61, SD=4.83) and native (M=42.28, SD=4.60) 

students [t (2148) = -1.619, p = 0.106] are not significantly different.  

Hence, it can stated that gender, parents’ literacy level, residence locality and 

nativity variables do not have any impacts on students’ environmental attitude and these 

group of students do not vary regarding their level of environmental attitude (Table 9). 

Table 9. Independent Sample “t”- test for Environmental Attitude Scores by 

Gender, Parents literacy, Residence location and Nativity 

Independent 
variables Category N Mean SD D.F t Sig. 

Gender 
Male 917 42.47 4.95 

2148 0.138 0.890 
Female 1233 42.44 4.55 

Parents 
literacy 

Literate 1654 42.49 4.76 
2148 0.656 0.512 

Illiterate 496 42.33 4.60 

Residence 
location 

Rural 1000 42.27 4.85 
2148 1.720 0.087 

Urban 1150 42.62 4.60 

Nativity 
Native 1018 42.28 4.60 

2148 1.619 0.106 
Non-native 1132 42.61 4.83 
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Table 10. One-way ANOVA for Environmental Attitude Scores 

Independent 
variable 

Source of 
variation D.F Sum of 

squares 

Mean 
square 

(variance) 
F Sig. 

Age 

Between Groups 

Within Groups 

Total 

2 

2147 

2149 

130.122 

47801.355 

47931.477 

65.061 

22.264 

2.922 0.054 

Year of Study 

Between Groups 

Within Groups 

Total 

4 

2145 

2149 

422.169 

47509.308 

47931.477 

105.542 

22.149 

4.765 0.001* 

Type of Course 

Between Groups 

Within Groups 

Total 

4 

2145 

2149 

639.789 

47291.688 

47931.477 

159.947 

22.047 

7.255 0.000* 

Type of College 

Between Groups 

Within Groups 

Total 

2 

2147 

2149 

1615.040 

46316.438 

47931.477 

807.520 

21.573 

37.433 0.000* 

Type of 
Programme 

Between Groups 

Within Groups 

Total 

3 

2146 

2149 

429.882 

47501.595 

47931.477 

143.294 

22.135 

6.474 0.000* 

*Significant at 0.05 level 

One-way analysis of variance (ANOVA) was done with students’ environmental 

attitude scores as the dependent variable and age, year of study, type of course, type of college 

and type of programme as independent variables. The F-statistics obtained from this analysis is 

shown in Table 10. There was statistically significant difference for independent variables year 

of study, type of course, type of college and type of programme (except age). 

Age group descriptive statistics shows that the mean raw score of 19-23 years 

students is above the total mean score and is much higher than >24 years and <18 years 

student groups. There were no statistically significant difference among the age groups as 

seen by one-way ANOVA (F (2, 2147) = 2.922, p = 0.054). A close examination of the 

Tukey post-hoc test for the mean difference of environmental attitude revealed 

statistically significant differences among the lower scores of <18 years (42.10 ± 4.50,  
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p = 0.042) student groups and the higher scores of19-23 years (46.79 ± 4.80) group. 

However, there were no statistically significant differences between the <18 year group, 

19-23 year group and >24 years group regarding environmental attitude.  

The descriptive statistics on ‘year of study’ revealed that mean raw score of ‘above 

fourth’ year students is above the total mean score and is much higher than other four groups 

(first year,  second year,  third year and fifth year). There was statistically significant 

differences between the different ‘year of study’ groups as shown by one-way ANOVA  

[F (4, 2145) = 4.765, p = 0.001]. Tukey post-hoc test for the mean difference of environmental 

attitude revealed that statistically significant differences among the lower scores of first year 

(42.28 ± 4.50, p = 0.006), second year (42.04± 4.54, p = 0.000) and third year (42.41 ± 4.85, 

p = 0.012) student groups when compared with the higher scores of fourth year (43.45 ± 4.88) 

group. On the other hand, there were no statistically significant differences between the ‘above 

fifth’ year group students and rest of the ‘year of study’ groups. 

The mean raw score of agricultural students is above the total mean score and is 

much higher than other four groups (arts & science, Engineering, Polytechnic and teacher 

education). Further, there was statistically significant differences between the type of 

course groups as seen from one-way ANOVA [F (4, 2145) = 7.255, p = 0.000].  

An examination of the Tukey post-hoc test among the mean difference of environmental 

attitude revealed a statistically significant difference between the lower scores of arts & 

science (42.21 ± 4.75, p = 0.000), polytechnics (42.07 ± 4.27, p = 0.000) and engineering 

(42.40 ± 4.66, p = 0.000) student groups compared to the higher score of agricultural 

student (44.18 ± 5.16) group. Additionally, there were no statistically significant 

differences between the four groups (Agricultural, Arts & Science, Engineering and 

Polytechnics) with Teacher education group regarding level of environmental attitude. 

Descriptive statistics  of ‘Type of college’ groups shows that the mean raw score 

of Government College students is above the total mean score and is much higher than 

Aided and Self-finance student groups. There was a statistically significant difference 

between the ‘type of college’ groups as shown by one-way ANOVA [F (2, 2147) = 37.433, 

p = 0.000]. The Tukey post-hoc test for the mean difference of environmental attitude 

revealed statistically significant differences among the lower scores of Self-finance 
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(41.74 ± 4.066 p = 0.000) and Aided (43.03 ± 4.50, p = 0.017) student groups compared 

to the higher scores of Government (43.87 ± 4.78) group.  

Descriptive statistics of ‘Type of programme’ groups shows that the mean raw score 

of post ‘graduate group’ students is above the total mean score and is much higher than the 

other three student groups. There was statistically significant difference between the ‘type of 

programme’ groups as seen from one-way ANOVA [F (3, 2146) = 6.474, p = 0.000]. The 

Tukey post-hoc test for the mean difference of environmental attitude revealed that there was 

a statistically significant difference among the lower scores of diploma (42.07 ± 4.27, 

p = 0.001) and under graduate (42.35 ± 4.70, p = 0.000) student groups when compared with 

the higher scores of postgraduate (43.81 ± 5.19) group. Further, there were no statistically 

significant differences among the groups of under graduate, postgraduate and diploma when 

compared with research group with reference to their environmental attitude. 

Thus, it was seen that variables like year of study, type of course, type of college 

and type of programme have greater impacts on students’ environmental attitude and  

19-23 years aged, fourth year, agricultural, government and postgraduate students have 

higher level of environmental attitude than other groups. 

4.2.3 Students’ Environmental Knowledge (EK) 

Hypothesis - 3: No significant difference in the level of environmental knowledge among 

the college students with respect to their demographic and personal variables. 

To measure the students’ local EK, eight self-made statements were prepared, which 

measured the knowledge using a true/false (1 = Disagree or 2 = Agree) pattern of questions. 

The percentage distributions for responses to each of the statements are presented in Table 11.  

The content of the scale intended to address grab the students’ opinion about their 

local environmental conditions and issues. Statements 63, 64 and 69 are related to deal 

the water quality. To the statement (No. 63) “Pollution in Coimbatore rivers and streams 

comes mainly from Industries”, more than 89.72% agreed. For statement No 64 which 

states ‘Most storm water drains and road sewage gutters drain directly into streams, rivers 

and ponds” 89.12% agreed. The statement No 69, “Most water for human consumption in 

Coimbatore comes from river water dams and lakes” to which 84.28% agreed. Similarly, 
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statement No 65, 68 and 70 used to label the issues like “Rapid increase in vehicular 

movement is one of the serious threats to Coimbatore environment”, “Each summer the 

government is sprayed with the same bug killer to control mosquitoes. After many years 

of spraying the same product the mosquitoes will likely become resistant to the spray” 

and “Plastic carry bags are serious threat to effective solid waste management”, 89.72%, 

74.23% and 86.28% of the respondents respectively agreed. Majority of the students 

(88.14%) agreed with the statement (no 66), which says, “The most effective way to save 

an endangered plant & animal is to establish a large enough nature reserve for it to live 

and reproduce”. It shows that students were positive towards conserving the plant and 

animal species in their natural habitats. For the adverse statement “As the population in 

an area increases, the potential for pollution decreases” (statement No 67) the majority of 

the respondents (62.00%) disagreed. 

Table 11. Frequency and Percentage Distributions of the responses indicating the 

Respondents’ Environmental knowledge 

Code* Statements 
Disagree Agree 

No. % No. % 
63 Pollution in Coimbatore rivers and streams comes 

mainly from Industries. 221 10.28 1929 89.72 

64 Most storm water drains and road sewage gutters 
drain directly into streams, rivers and ponds. 234 10.88 1916 89.12 

65 Rapid increase in vehicular movement is one of the 
serious threats to Coimbatore environment. 221 10.28 1929 89.72 

66 The most effective way to save an endangered 
plant & animal is to establish a large enough nature 
reserve for it to live and reproduce. 

255 11.86 1895 88.14 

67 As the population in an area increases, the potential 
for pollution decreases. 1333 62.00 817 38.00 

68 Plastic carry bags are serious threat to effective 
solid waste management. 295 13.72 1855 86.28 

69 Most water for human consumption in Coimbatore 
comes from river water dams and lakes. 332 15.44 1818 84.56 

70 Each summer the government is sprayed with the 
same bug killer to control mosquitoes. After many 
years of spraying the same product, the mosquitoes 
will likely become resistant to the spray. 

554 25.77 1596 74.23 

*The statements are coded as numbered in the questionnaire 
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Table 12. Mean Scores and SD of Environmental Knowledge Scores 

Independent 
Variable Category Mean N Std. 

Deviation 
Std. Error 
of Mean 

Gender 
Male 14.28 917 1.34 0.04 

Female 14.48 1233 1.22 0.03 

Age 

<18 14.41 710 1.30 0.05 

19-23 14.39 1374 1.26 0.03 

>24 14.33 66 1.33 0.16 

Parent’s literacy 
Literate 14.40 1654 1.28 0.03 

Illiterate 14.40 496 1.27 0.06 

Residence location 
Rural 14.37 1000 1.33 0.04 

Urban 14.42 1150 1.23 0.04 

Nativity 
Native 14.42 1018 1.24 0.04 

Non-native 14.38 1132 1.30 0.04 

Year of Study 

First Year 14.45 534 1.28 0.06 

Second Year 14.19 498 1.49 0.07 

Third Year 14.47 744 1.14 0.04 

Fourth Year 14.46 293 1.15 0.07 

Above Fifth Year 14.44 81 1.28 0.14 

Type of Course 

Agricultural 14.62 157 1.07 0.09 

Arts & Science 14.34 999 1.31 0.04 

Engineering 14.45 664 1.30 0.05 

Polytechnics 14.25 225 1.28 0.09 

Teacher Education 14.56 105 1.05 0.10 

Type of College 

Government 14.63 409 1.03 0.05 

Aided 14.61 525 1.17 0.05 

Self-Finance 14.23 1216 1.37 0.04 

Type of Programme 

Under Graduate 14.42 1720 1.27 0.03 

Post Graduate 14.40 182 1.28 0.09 

Research 14.35 23 1.23 0.26 

Diploma 14.25 225 1.28 0.09 

 Total 14.40 2150 1.28 0.03 
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The descriptive analysis revealed that the mean raw score of female students is 

above the total mean score and it is much higher than the male students (Table 12). 

Independent-samples t-test conducted to compare the dependent variable EA scores with 

independent variables gender, parents’ literacy level, residence locality and nativity of the 

students showed significant difference in the mean scores of male (M=14.28, SD=1.34) 

and female (M=14.48, SD=1.22) students [t (2148) = -3.589, p = 0.000].  

Students of literate parentage and those of illiterate parentage have same mean 

score. The independent sample t-test calculated for the group also confirmed no 

significant difference between the student of literate (M=14.40, SD=1.28) and illiterate 

parents (M=14.40, SD=1.27); t (2148) = -0.111, p = 0.912 with reference to their EA. 

The mean raw scores of urban students are above the total mean score and are much 

higher than rural students. An independent-samples t-test comparing the EA scores of the 

rural and urban students showed no significant difference in the scores of rural (M=14.37, 

SD=1.33) and urban (M=14.42, SD=1.23) students [t (2148) = -0.798, p = 0.422]. The 

mean raw score of native students are above the total mean score and are much higher 

than that of non-native students. Independent-samples t-test comparing the EA scores 

showed no significant difference in the scores of non-native (M=14.37, SD=1.30) and 

native (M=14.42, SD=1.24) students; t (2148) = 0.785, p = 0.433.  

Thus, only gender alone was seen having significant difference while other 

variables parents’ literacy level, residence locality and nativity do not have any impacts 

on students’ EK. The female students possessed greater local EK than others (Table 13). 
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Table 13. Independent Sample “t”- test for Environmental Knowledge Scores by 

Gender, Parents literacy, Residence location and Nativity. 

Independent 
variables Category N Mean SD D.F t Sig. 

Gender 
Male 917 14.28 1.34 

2148 3.538 0.000* 
Female 1233 14.48 1.22 

Parents 
literacy 

Literate 1654 14.40 1.28 
2148 0.111 0.912 

Illiterate 496 14.40 1.27 

Residence 
location 

Rural 1000 14.37 1.33 
2148 0.798 0.425 

Urban 1150 14.42 1.23 

Nativity 
Native 1018 14.42 1.24 

2148 0.785 0.433 
Non-native 1132 14.38 1.30 

*Significant at 0.05 level 

Table 14. One-way ANOVA for Environmental Knowledge Scores 

Independent 
variable 

Source of 
variation D.F Sum of 

squares 

Mean 
square 

(variance) 
F Sig. 

Age 
Between Groups 
Within Groups 
Total 

2 
2147 
2149 

0.463 
3494.526 
3494.988 

0.231 
1.628 

 

0.142 0.867 

Year of Study 
Between Groups 
Within Groups 
Total 

4 
2145 
2149 

28.396 
3466.592 
3494.988 

7.099 
1.616 

 

4.393 0.002* 

Type of Course 
Between Groups 
Within Groups 
Total 

4 
2145 
2149 

20.761 
3474.227 
3494.988 

5.190 
1.620 

3.205 0.012* 

Type of College 
Between Groups 
Within Groups 
Total 

2 
2147 
2149 

81.693 
3413.295 
3494.988 

40.846 
1.590 

25.693 0.000* 

Type of 
Programme 

Between Groups 
Within Groups 
Total 

3 
2146 
2149 

5.712 
3489.276 
3494.988 

1.904 
1.626 

0.319 0.319 

*Significant at 0.05 level 
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One-way analysis of variance (ANOVA) was calculated with students’ 

environmental knowledge scores as the dependent variable against the independent 

variables age, year of study, type of course, type of college and type of programme.  

The F-statistics from this analysis is shown in Table 14. There was a statistically 

significant difference for independent variables year of study, type of course and type of 

college (except age and type of programme) with regard to the participants’ EK. 

Age group descriptive statistics shows that the mean raw score of <18 years 

students is above the total mean score and is much higher than >24 years and 19-23 years 

student groups. There were no statistically significant difference among the age groups as 

determined by one-way ANOVA (F (2, 2147) = 0.142, p = 0.867). A close examination 

of the Tukey post-hoc test for the mean difference of environmental knowledge revealed 

no statistically significant differences among the participant groups regarding their 

environmental attitude.  

With reference to descriptive statistics of ‘the year of study’ revealed that mean 

raw score of third year students is above the total mean score and is much higher than 

other four groups (first year; second year; fourth year and fifth year). Statistically 

significant differences between the year of study groups was seen from one-way ANOVA 

(F (4, 2145) = 4.393, p = 0.002). A Tukey post-hoc test for the mean difference of 

environmental knowledge revealed that there was a statistically significant difference 

exists among the higher scores of first year (14.45 ± 1.28 p = 0.008), third year (14.47 ± 

1.14, p = 0.001) and fourth year (14.46 ± 1.15, p = 0.034) student groups when compared 

with the lower score of second year (14.18 ± 1.49) group. Besides, there were no 

statistically significant differences when comparing the fifth year students with second 

year student group regarding environmental knowledge.  

The mean raw score of agricultural student is above the total mean score and is 

much higher than other four groups (arts & science, Engineering, Polytechnic and teacher 

education). There was statistically significant difference between the ‘type of course’ 

[one-way ANOVA (F (4, 2145) = 3.205, p = 0.012)]. Tukey post-hoc test for the mean 

difference of EK revealed statistically significant difference among the lower scores of 

polytechnics (14.25 ± 1.28, p = 0.043) student groups compared to the higher score of 
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agricultural student (14.62 ± 1.07) group. However, there were no statistically significant 

differences in EK scores within the group and between the groups except in the case of 

agricultural students.  

‘Type of college’ group descriptive statistics shows that the mean raw score of 

Government College students is above the total mean score and is much higher than 

Aided and Self-finance student groups. There was a statistically significant difference 

between the ‘type of college’ groups [one-way ANOVA (F (2, 2147) = 25.693, p = 0.000)]. 

Tukey post-hoc test for the mean difference of EK revealed statistically significant 

difference resides among the higher scores of government (14.63 ± 1.03 p = 0.000) and 

Aided (14.60 ± 1.17, p = 0.000) student groups when compared with the lower scores of 

self-finance (14.23 ± 1.36) group.  

‘Type of programme’ group descriptive statistics shows that the mean raw score 

of under graduate group students is above the total mean score and is much higher than 

other three student groups. There were no statistically significant difference between the 

type of ‘programme groups’ as determined by one-way ANOVA (F (3, 2146) = 1.171,  

p = 0.319).  

Hence variables like year of study, type of course and type of college have greater 

impacts on students’ environmental knowledge and second year, polytechnics and self-

finance college students’ environmental knowledge level is significantly lower than their 

counterparts. 

4.2.4 Students’ self-efficacy (SE) 

What is the self-efficacy (SE) level of awareness, knowledge and attitude among 

the different group students studied? 

Hypothesis - 4: No significant difference in the level of self-efficacy among the college 

students with respect to their demographic and personal variables.  

For the analysis of the level of self-efficacy (statements 36 to 45), subcategories 

was created regarding (a) knowledge (statements 36, 37, and 39), (b) one-person impact 

(statements 40, 44, and 45), (c) level of self-awareness and taxation (statements 41, 42, 

and 43). For statement 37, it was necessary to invert the score since the question was 
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framed with a negative environmental implication. Self-efficacy (SE) was measured with 

a series of questions inquiring about personal levels of satisfaction, importance, and 

perception of environmental levels of awareness, knowledge and attitude (Table 15). 

The responses given to the statements related to “knowledge” (statements 36, 37, 

and 39) used to find out the students’ knowledge towards environment. For the favorable 

statements “I am very well informed about environmental issues in Coimbatore” 

(statements No 36) and “Environmental education is as important as any other curriculum 

in college” (statement No 39), 75.02% and 92.47% of the respondents respectively 

agreed. For the adverse statement which says “I pay very little attention as environmental 

issues are reported by the news media, including radio, TV, newspapers, and magazines” 

(statement No 37) more than half of the respondents (58.42%) disagreed. The statements 

related to one-person impact (statements 40, 44 and 45) which says “There is a lot I, as an 

individual, can do to protect the environment in my community” (statement No 40), more 

than 86.37% agreed. For statement No 44 which states ‘One person can influence how 

environmental problems and issues are resolved’ 60.56% agreed and the statement No 35 

that is “Personally, working as an individual and on your own, can influence the solution 

of environmental issues” to which 70.88% agreed. To understand the level of self-

awareness and taxation statements (41, 42, and 43) were used. The statements “I perceive 

myself as very concerned about environmental issues in my community” (statement No 41), 

more than 84.37% agreed. For the statement (No 42), “I am willing to pay extra taxes to 

protect the environment in my community” 71.30% agreed and to the statement No 43 

that says “I would be willing to appreciate the government, if they reassess the existing 

policies to protect the environment in my community” 83.49% agreed. According to 

Bandura (1997), there are four influences upon a person’s SE. These include mastery 

experiences, vicarious experiences, social persuasion, and physiological/emotional states. 

Given the ranking of SE results across the present study groups, it may be interpreted that 

individuals having more mastery and vicarious experiences had higher SE as relating to 

environmental issues, while students self-efficacy may have been based upon the social 

persuasion of EE teachers. 
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Table 15. Frequency and Percentage distributions of the respondents’ self-efficacy 

statements 

Code* Statements 
Disagree Agree 

No. % No. % 

36 I am very well informed about environmental 
issues in Coimbatore 537 24.98 1613 75.02 

37 I pay very little attention as environmental issues 
are reported by the news media, including radio, 
TV, newspapers, and magazines. 

1256 58.42 894 41.58 

38 Tribal people know a lot about environmental 
issues. 695 32.33 1455 67.67 

39 Environmental education is as important as any 
other curriculum in college. 162 7.53 1988 92.47 

40 There is a lot I, as an individual, can do to protect 
the environment in my community. 293 13.63 1857 86.37 

41 I perceive myself as very concerned about 
environmental issues in my community. 336 15.63 1814 84.37 

42 I am willing to pay extra taxes to protect the 
environment in my community. 617 28.70 1533 71.30 

43 I would be willing to appreciate the government, 
if they reassess the existing policies to protect the 
environment in my community. 

355 16.51 1795 83.49 

44 One person can influence how environmental 
problems and issues are resolved. 848 39.44 1302 60.56 

45 Personally, working as an individual and on your 
own, can influence the solution of environmental 
issues. 

626 29.12 1524 70.88 

*The statements are coded as numbered in the questionnaire 

The descriptive analysis revealed that the mean raw score of the female students 

is above the total mean score and is much higher than the male students (Table 16).  

The independent-samples t-test conducted to relating the dependent variable students’ SE 

scores with independent variables gender, parents’ literacy level, residence locality and  
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nativity of the students showed significant difference in the mean scores of female 

(M=29.86, SD=3.56) and male (M=29.18, SD=3.82) students [t (2148) = -4.242, 

p = 0.000].  

Table 16. Mean Scores and SD of Self-efficacy Scores 

Independent 
Variable Category Mean N Std. 

Deviation 
Std. Error 
of Mean 

Gender 
Male 29.18 917 3.83 0.13 
Female 29.86 1233 3.56 0.10 

Age 
<18 29.62 710 3.90 0.15 
19-23 29.52 1374 3.57 0.10 
>24 30.17 66 3.98 0.49 

Parent’s literacy 
Literate 29.54 1654 3.73 0.09 
Illiterate 29.70 496 3.57 0.16 

Residence location 
Rural 29.60 1000 3.77 0.12 
Urban 29.55 1150 3.63 0.11 

Nativity 
Native 29.63 1018 3.71 0.12 
Non-native 29.53 1132 3.68 0.11 

Year of Study 

First Year 29.70 534 3.98 0.17 
Second Year 29.34 498 3.79 0.17 
Third Year 29.28 744 3.53 0.13 
Fourth Year 30.19 293 3.20 0.19 
Above Fifth Year 30.68 81 3.75 0.42 

Type of Course 

Agricultural 30.00 157 3.47 0.28 
Arts & Science 29.85 999 3.78 0.12 
Engineering 29.07 664 3.66 0.14 
Polytechnics 29.19 225 3.52 0.23 
Teacher Education 30.33 105 3.27 0.32 

Type of College 
Government 30.27 409 3.41 0.17 
Aided 30.15 525 3.51 0.15 
Self-Finance 29.09 1216 3.79 0.11 

Type of Programme 

Under Graduate 29.51 1720 3.72 0.09 
Post Graduate 30.48 182 3.43 0.25 
Research 31.13 23 3.61 0.75 
Diploma 29.19 225 3.52 0.23 

 Total 29.57 2150 3.69 0.08 
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Although, students of literate parents had lesser mean score than those of illiterate 

parents, the independent sample t-test calculated for the group revealed no significant 

difference between the groups [literate (M=29.53 SD=3.73); illiterate (M=29.70, 

SD=3.57); t (2148) = -0.889, p = 0.374] with reference to their SE. The mean raw score 

of rural students is slightly above the total mean score. However, the independent-

samples t-test conducted to compare the SE scores of the rural and urban students showed 

no significant difference [rural (M=29.60, SD=3.76) and urban (M=29.55, SD=3.62);  

t (2148) = 0.300, p = 0.765]. Similarly, although the mean raw score of native students 

are above the total mean score and it is higher than non-native students, an independent-

samples t-test showed no significant difference in the scores of non-native (M=29.62, 

SD=3.71) and native (M=29.52, SD=3.67) students [t (2148) = 0.634, p = 0.526]. Thus, 

only gender showed significant impact while other variables (parents’ literacy level, 

residence locality and nativity) do not have any impacts on students’ SE (Table 17). 

Table 17. Independent Sample “t”- test for self-efficacy Scores by Gender, Parents 

literacy, Residence location and Nativity 

Independent 
Variables Category N Mean SD D.F t Sig. 

Gender 
Male 917 29.18 3.83 

2148 4.197 0.000* 
Female 1233 29.86 3.56 

Parents 
literacy 

Literate 1654 29.54 3.73 
2148 -0.889 0.374 

Illiterate 496 29.70 3.57 

Residence 
location 

Rural 1000 29.60 3.77 
2148 0.300 0.765 

Urban 1150 29.55 3.63 

Nativity 
Native 1018 29.63 3.71 

2148 0.634 0.526 
Non-native 1132 29.53 3.68 

*Significant at 0.05 level 
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Table 18. One-way ANOVA for Self-efficacy Scores 

Independent 
variable 

Source of 
variation D.F Sum of 

squares 

Mean 
square 

(variance) 
F Sig. 

Age 
Between Groups 
Within Groups 
Total 

2 
2147 
2149 

28.110 
29265.483 
29293.593 

14.055 
13.631 

1.031 0.357 

Year of Study 
Between Groups 
Within Groups 
Total 

4 
2145 
2149 

313.120 
28980.473 
29293.593 

78.280 
13.511 

5.794 0.000* 

Type of Course 
Between Groups 
Within Groups 
Total 

4 
2145 
2149 

368.510 
28925.083 
29293.593 

92.127 
13.485 

6.832 0.000* 

Type of College 
Between Groups 
Within Groups 
Total 

2 
2147 
2149 

663.352 
28630.241 
29293.593 

331.676 
13.335 

24.873 0.000* 

Type of 
Programme 

Between Groups 
Within Groups 
Total 

3 
2146 
2149 

245.543 
29048.050 
29293.593 

81.848 
13.536 

6.047 0.000* 

*Significant at 0.05 level 

One-way analysis of variance (ANOVA) was done on students’ self-efficacy 

scores as the dependent variable against the independent variables age, year of study, 

type of course, type of college and type of programme (Table 18). There was a 

statistically significant difference for independent variables year of study, type of course, 

type of college and type of programme (except age) with reference to the participants’ SE 

level of effectiveness regarding awareness, knowledge and attitude. 

‘Age group’ descriptive statistics shows that the mean raw scores of >24 years 

students is above the total mean score and is higher than <18 years and 19-23 years 

student groups. There were no statistically significant difference among the age groups as 

revealed by one-way ANOVA (F (2, 2147) = 1.031, p = 0.357). The Tukey post-hoc test 

for the mean difference of SE revealed that there are no statistically significant 

differences among the participant groups. 
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The ‘year of study’ descriptive statistics revealed that mean raw score of >fifth 

year students is above the total mean score and is much higher than other four groups 

(first year; second year; third year and fourth year). There was statistically significant 

difference between the year of study groups as seen by one-way ANOVA (F (4, 2145) = 

5.794, p = 0.000). A Tukey post-hoc test for the mean difference of self-efficacy level 

revealed that there was a statistically significant difference among the lesser scores of 

second year (29.33 ± 3.79, p = 0.020) and third year (29.28 ± 3.53, p = 0.010) student 

groups when compared with the higher score of above fifth year (30.68 ± 3.75) group. 

Likewise fourth year (30.19 ± 3.19) students had higher scores when compared with 

lower scores of second year (29.34 ± 3.79, p = 0.13) and third year (29.28 ± 3.53,  

p = 0.003) group. In addition, there were no statistically significant differences between 

the fifth year students and first year and fourth year student group regarding level of SE.  

The mean raw score of ‘teacher education’ students is above the total mean score 

and is much higher than the other four groups (Arts & science, Engineering, Polytechnic 

and Agricultural education). There was statistically significant differences between the 

‘type of course’ groups as shown by one-way ANOVA (F (4, 2145) = 6.832, p = 0.000). 

The Tukey post-hoc test for the mean difference of students’ SE revealed statistically 

significant difference among the higher scores of teacher education (30.33 ± 3.27,  

p = 0.009), agricultural (30.00 ± 3.47, p = 0.035) and arts and science (29.85 ± 3.78,  

p = 0.00) student groups compared to the lower score of engineering student (29.07 ± 

3.66) group. Moreover, there were no statistically significant differences in the SE level 

scores within the group and between the groups except in the case of polytechnics 

students.  

‘Type of college’ group descriptive statistics shows that the mean raw score of 

Government College students is above the total mean score and are much higher than 

Aided and Self-finance student groups. There was a statistically significant difference 

between the ‘type of college’ groups as determined by one-way ANOVA (F (2, 2147) = 

24.873, p = 0.000). Tukey post-hoc test for the mean difference of SE level revealed 

statistically significant difference among the higher scores of government (30.27 ± 3.41  

p = 0.000) and Aided (30.15 ± 3.51, p = 0.000) student groups compared with the lower 

scores of self-finance (29.57 ± 3.88) group.  



93 

 

‘Type of programme’ group descriptive statistics shows that the mean raw score 

of research group students is above the total mean score and is much higher than other 

three student groups. There was a statistically significant difference between the type of 

programme groups as determined by one-way ANOVA (F (3, 2146) = 6.047, p = 0.000). 

Tukey post-hoc test for the mean difference of SE level revealed statistically significant 

difference among the higher scores of research (31.13 ± 3.60 p = 0.075) and post 

graduate (30.48 ± 3.43, p = 0.002) student groups compared with the lower scores of 

diploma (29.19 ± 3.52) group. Likewise, there was a significant difference between under 

graduate (29.50 ± 3.72) and postgraduate (30.48 ± 3.43, p = 0.004) students. 

Thus, variables like year of study, type of course, type of college and type of 

programme have greater impacts on students’ EK and female and fourth year students 

have high level of EK than their counterparts. On the contrary, self-finance, engineering 

diploma students showed lower level in EK. 

4.2.5 Students’ Attitude towards Social responsibility (SR) 

What is the level of attitude towards social responsibility needed to resolve an 

environmental problem? 

Hypothesis - 5: No significant difference in the level of attitude towards social 

responsibility among the college students with respect to their demographic and personal 

variables. 

For the analysis of the level of attitude towards social responsibility (statements 

46 to 49), the statements were ranked by a degree of social support needed to resolve an 

environmental problem (Table 19). The statements were as follows; (a) “collectively 

working with others” (statement 47) to which highest number of respondents agreed 

(83.67%), (b) “you as an individual” (statement 49) to which 83.07% agreed, (c) “chance 

determines the resolution” (statement 48) with 74.51% agreements, and (d) “by 

aristocratic means” (statement 46) with 67.07% agreements. A review of the literature 

suggests that awareness, knowledge, and attitude are paramount in the development of an 

environmental curriculum that fosters a social responsibility to the environment. 
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Table 19. Frequency and Percentage distributions of the respondents’ Social 

Responsibility (SR) statements 

Code* Statements 
Disagree Agree 

No. % No. % 

46 The use of powerful people is the most effective 
way to influence how environmental problems and 
issues are resolved. 

708 32.93 1442 67.07 

47 Personally, working with others, can influence the 
solution of environmental issues. 351 16.33 1799 83.67 

48 Chance determines how environmental problems 
and issues are solved. 548 25.49 1602 74.51 

49 You can influence the resolution of environmental 
issues in your community using action strategies. 364 16.93 1786 83.07 

*The statements are coded as numbered in the questionnaire 

The descriptive analysis revealed that the mean raw score of the female students 

is above the total mean score and is moderately higher than the male students (Table 20). 

An independent-samples t-test conducted to compare the dependent variable level of 

attitude towards SR scores with independent variables gender, parents’ literacy level, 

residence locality and nativity of the students showed no significant difference in the 

mean scores of male (M=11.55, SD=1.75) and female (M=11.68, SD=1.67) students  

[t (2148) = -1.711, p = 0.087].  

It was seen that mean score of students of illiterate parents having slightly higher 

SR attitude than their counterparts, the students of literate parents. However, the 

independent sample t-test calculated for the group revealed that there is no significant 

difference between the literate (M=11.59, SD=1.71) and illiterate parental students 

(M=11.73, SD=1.68); t (2148) = -1.530, p = 0.126 with reference to their attitude towards 

SR. The mean raw scores of urban students are above the total mean score and are much 

higher than rural students. The independent-samples t-test conducted to compare the 

attitude towards SR scores of the rural and urban students showed significant difference 

in the scores [urban (M=11.70, SD=1.64) and rural (M=11.54, SD=1.78) students;  

t (2148) = -2.256, p = 0.025].  
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Table 20. Mean Scores and SD of Social responsibility Scores  

Independent 
Variable Category Mean N Std. 

Deviation 
Std. Error 
of Mean 

Gender 
Male 11.55 917 1.76 0.06 

Female 11.68 1233 1.67 0.05 

Age 

<18 11.76 710 1.66 0.06 

19-23 11.56 1374 1.73 0.05 

>24 11.59 66 1.75 0.22 

Parents literacy 
Literate 11.60 1654 1.71 0.04 

Illiterate 11.73 496 1.68 0.08 

Residence location 
Rural 11.54 1000 1.78 0.06 

Urban 11.70 1150 1.64 0.05 

Nativity 
Native 11.67 1018 1.73 0.05 

Non-native 11.59 1132 1.68 0.05 

Year of Study 

First Year 11.70 534 1.73 0.07 

Second Year 11.64 498 1.88 0.08 

Third Year 11.52 744 1.65 0.06 

Fourth Year 11.72 293 1.48 0.09 

Above Fifth Year 11.67 81 1.72 0.19 

Type of Course 

Agricultural 11.48 157 1.70 0.14 

Arts & Science 11.68 999 1.79 0.06 

Engineering 11.56 664 1.67 0.06 

Polytechnics 11.63 225 1.57 0.10 

Teacher Education 11.70 105 1.37 0.13 

Type of College 

Government 11.67 409 1.59 0.08 

Aided 11.90 525 1.65 0.07 

Self-Finance 11.49 1216 1.76 0.05 

Type of Programme 

Under Graduate 11.62 1720 1.73 0.04 

Post Graduate 11.69 182 1.65 0.12 

Research 11.61 23 1.50 0.31 

Diploma 11.63 225 1.57 0.10 

 Total 11.63 2150 1.71 0.04 
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The mean raw score of native students is above the total mean score and is much 

higher than that of non-native students. An independent-samples t-test, conducted to 

compare the attitude towards SR scores of the native and non-native students, showed no 

significant difference in the scores of non-native (M=11.59, SD=1.68) and native 

(M=11.67, SD=1.73) students [t (2148) = 0.980, p = 0.327].  

Accordingly, only locality is found to have significant difference while other 

variables such as parents’ literacy level, residence locality and nativity do not 

significantly influence students’ SR attitude development. Urban students possessed 

higher level of SR than their counterparts (Table 21). 

Table 21. Independent Sample “t”- test for social responsibility Scores by Gender, 

Parents literacy, Residence location and Nativity 

Independent 
variables Category N Mean SD D.F t Sig. 

Gender 
Male 917 11.55 1.76 

2148 1.711 0.087 
Female 1233 11.68 1.67 

Parents’ 
literacy 

Literate 1654 11.60 1.71 
2148 1.530 0.126 

Illiterate 496 11.73 1.68 

Residence 
location 

Rural 1000 11.54 1.78 
2148 2.243 0.025* 

Urban 1150 11.70 1.64 

Nativity 
Native 1018 11.67 1.73 

2148 0.980 0.327 
Non-native 1132 11.59 1.68 

*Significant at 0.05 level 

One-way analysis of variance (ANOVA) was done on students’ SR attitude scores as 

the dependent variable and independent variables age, year of study, type of course, type of 

college and type of programme. The F-statistics from this analysis is shown in Table 22. There 

was a statistically significant difference for independent variables age and type of college on 

comparing all the participants’ level of attitude towards social responsibility. 

‘Age group’ descriptive statistics shows that the mean raw score of <18years 

students is above the total mean score and is higher than >24 years and 19-23 years 
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student groups. There was a statistically significant difference among the age groups as 

shown by one-way ANOVA (F (2, 2147) = 3.333, p = 0.036). Tukey post-hoc test on the 

mean difference of SR attitude scores revealed that statistically significant differences 

exist among the lesser scores of 19-23 years (11.55 ± 1.73, p = 0.027) student groups 

compared with the higher scores of <18 years (11.76 ± 1.66) group. 

Table 22 One-way ANOVA for Social responsibility Scores 

Independent 
variable 

Source of 
variation D.F 

Sum of 
squares 

Mean 
square 

(variance) 
F Sig. 

Age 
Between Groups 
Within Groups 
Total 

2 
2147 
2149 

19.383 
6243.453 
6262.835 

9.691 
2.908 

3.333 0.036* 

Year of Study 
Between Groups 
Within Groups 
Total 

4 
2145 
2149 

13.623 
6249.212 
6262.835 

3.406 
2.913 

1.169 0.322 

Type of Course 
Between Groups 
Within Groups 
Total 

4 
2145 
2149 

9.851 
6252.984 
6262.835 

2.463 
2.915 

0.845 0.497 

Type of College 
Between Groups 
Within Groups 
Total 

2 
2147 
2149 

63.121 
6199.714 
6262.835 

31.561 
2.888 

10.930 0.000* 

Type of 
Programme 

Between Groups 
Within Groups 
Total 

3 
2146 
2149 

0.878 
6261.958 
6262.835 

0.293 
2.918 

0.100 0.960 

*Significant at 0.05 level 

‘Type of college’ group descriptive statistics shows that the mean raw score of 

Aided College students is above the total mean score and are much higher than 

Government and Self-finance student groups. There was a statistically significant 

difference between the ‘type of college’ groups as seen from the one-way ANOVA [F (2, 

2147) = 10.930, p = 0.000]. Close examination of the Tukey post-hoc test for the mean 



98 

 

difference of SR level revealed that there was a statistically significant difference among 

the higher scores of aided (11.90 ± 1.65, p = 0.000) student groups when compared with 

the lower scores of self-finance (11.49 ± 1.76) group.  

The study also revealed that, there were no statistically significant differences 

among the other independent variable groups (year of study, type of course and type of 

programme) regarding their level of attitude towards SR. 

Hence, variables like age and type of college have greater impacts on 

development of students’ SR attitude. Further, students belonging to <18 years and aided 

college too have higher level of social responsibility towards environmental protection. 

4.2.6 Students’ Environmental Actions 

What are the personal actions taken by students to protect their local environment? 

Hypothesis - 6:  No significant difference in the level of environmental actions among the 

college students with respect to their demographic and personal variables. 

The actions taken by the participants on environmental issues were summarized in 

a percent frequency format and presented in Table 23. The most frequent action taken by 

the respondents were contributed money to an environmental cause (48.7%) with 3.3% 

high effectiveness, attended a meeting (48.5%) with 15% slight effectiveness, and read or 

sought information (46.6%) with 9.8% fair effectiveness. Table 17 presents the findings 

regarding the actions taken. 
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Table 23. Responses to actions taken on behalf of Environmental issues by all 

participating student groups 

Code* Actions Yes 
(%) 

No 
(%) 

Not  at 
all 

effective 

Slightly 
effective 

Fairly 
effective 

Very 
effective 

50.  Wrote a letter to the 
newspaper 

15.4 84.6 7.7 4.4 2.6 0.8 

51.  Attended a meeting 48.5 51.5 21.6 15.0 9.5 0.1 

52.  Made a formal submission 18.1 81.9 9.9 4.4 3.0 0.8 

53.  Read or sought information 46.6 53.4 20.4 13.8 9.8 2.6 

54.  
Wrote a letter to an 
organization or public 
official 

11.9 88.1 6.7 2.3 2.0 0.8 

55.  Telephone a public official 13.3 86.7 8.1 3.2 1.2 0.8 

56.  Took part in a protest 36.4 63.6 19.9 9.2 5.4 2.0 

57.  
Complained to the 
company/person causing the 
damage 

17.1 82.9 8.9 4.3 2.1 1.7 

58.  Joined an action group 32.5 67.5 16.3 7.2 5.8 3.1 

59.  Signed a petition 32.6 67.4 19.4 7.3 4.0 1.8 

60.  Contributed money to an 
environmental cause 

48.7 51.3 25.1 12.8 7.5 3.3 

61.  Other (specify) …………. 6.3 93.7 2.5 1.3 1.0 1.5 

62.  None of the above 1.3 98.7 0.6 0.5 0.1 0.1 

*The statements are coded as numbered in the questionnaire 

The environmental actions, descriptive analysis revealed that the mean raw scores 

of female students is above the total mean score and is slightly higher than the male 

students (Table 24). An independent-samples t-test was conducted, to compare the 

dependent variable environmental actions scores with independent variables gender, 

parents’ literacy level, residence locality and nativity of the students, showed no 

significant difference in the mean scores of male (M=5.76, SD=5.62) and female 

(M=5.97, SD=5.51) students; t (2148) = -0.790, p = 0.430.  



100 

 

Table 24 Mean Scores and SD of Environmental actions Scores  

Independent 
Variable Category Mean N Std. 

Deviation 
Std. Error 
of Mean 

Gender 
Male 5.78 917 5.62 0.19 

Female 5.97 1233 5.51 0.16 

Age 

<18 5.51 710 5.40 0.20 

19-23 6.07 1374 5.57 0.15 

>24 6.11 66 6.63 0.82 

Parents’ literacy 
Literate 6.09 1654 5.63 0.14 

Illiterate 5.20 496 5.25 0.24 

Residence location 
Rural 6.09 1654 5.63 0.14 

Urban 5.20 496 5.25 0.24 

Nativity 
Native 6.02 1018 5.91 0.19 

Non-native 5.77 1132 5.22 0.16 

Year of Study 

First Year 5.60 534 5.60 0.24 

Second Year 5.35 498 5.30 0.24 

Third Year 6.02 744 5.39 0.20 

Fourth Year 6.96 293 5.92 0.35 

Above Fifth Year 5.93 81 6.40 0.71 

Type of Course 

Agricultural 6.03 157 5.55 0.44 

Arts & Science 6.07 999 5.79 0.18 

Engineering 6.02 664 5.54 0.21 

Polytechnics 4.63 225 4.54 0.30 

Teacher Education 5.77 105 5.13 0.50 

Type of College 

Government 5.82 409 5.56 0.28 

Aided 6.02 525 5.73 0.25 

Self-Finance 5.85 1216 5.48 0.16 

Type of Programme 

Under Graduate 5.90 1720 5.51 0.13 

Post Graduate 7.05 182 6.42 0.48 

Research 7.70 23 7.96 1.66 

Diploma 4.63 225 4.54 0.30 

 Total 5.89 2150 5.56 0.12 

When comparing their mean score students of literate parents’ students have 

higher level of environmental actions than their counterparts, the students of illiterate 
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parents. The independent sample t-test calculated for the group revealed that there was 

statistically significant difference between the students of literate (M=6.08, SD=5.63) and 

illiterate parents [(M=5.20, SD=5.25); t (2148) = 3.121, p = 0.002] with reference to their 

environmental actions.  

The mean raw score of urban students are above the total mean score and are 

much higher than that of rural students. An independent-samples t-test, conducted to 

compare the environmental actions scores of the rural and urban students, resulted in 

strong statistically significant difference in the scores of urban (M=6.13, SD=5.53) and 

rural (M=5.61, SD=5.58) students [ t (2148) = -2.166, p = 0.030]. 

The mean raw score of native students are above the total mean score and are 

much higher than that of non-native students. The independent-samples t-test, conducted 

to compare the environmental actions scores of the native and non-native students, 

showed no statistically significant difference in the scores of non-native (M=5.77, 

SD=5.22) and native (M=6.02, SD=5.91) students [t (2148) = 1.034, p = 0.301].  

Thus, only parents’ literacy and residence location alone have significant 

difference and other variables, age and nativity; do not have any impacts on students’ 

environmental actions. It shows that students of literate parents and urban area showed 

higher level of personal actions to protect their environment (Table 25). 

Table 25. Independent Sample “t”- test for Environmental actions Scores by 
Gender, Parents literacy, Residence location and Nativity 

Independent 
variables Category N Mean SD D.F t Sig. 

Gender 
Male 917 5.78 5.62 

2148 0.790 0.430 
Female 1233 5.97 5.51 

Parents 
literacy 

Literate 1654 6.09 5.63 
2148 3.121 0.002* 

Illiterate 496 5.20 5.25 

Residence 
location 

Rural 1000 5.61 5.58 
2148 2.166 0.030* 

Urban 1150 6.13 5.53 

Nativity 
Native 1018 6.02 5.91 

2148 1.027 0.305 
Non-native 1132 5.77 5.22 

*Significant at 0.05 level 
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Table 26. One-way ANOVA for Environmental Actions Scores 

Independent 
variable 

Source of 
variation D.F Sum of 

squares 

Mean 
square 

(variance) 
F Sig. 

Age 

Between Groups 

Within Groups 

Total 

2 

2147 

2149 

150.485 

66194.138 

66344.624 

75.243 

30.831 

2.440 0.087 

Year of Study 

Between Groups 

Within Groups 

Total 

4 

2145 

2149 

543.386 

65801.238 

66344.624 

135.846 

30.677 

4.428 0.001* 

Type of Course 

Between Groups 

Within Groups 

Total 

4 

2145 

2149 

403.618 

65941.006 

66344.624 

100.904 

30.742 

3.282 0.011* 

Type of College 

Between Groups 

Within Groups 

Total 

2 

2147 

2149 

13.029 

66331.595 

66344.624 

6.515 

30.895 

0.211 0.810 

Type of 
Programme 

Between Groups 

Within Groups 

Total 

3 

2146 

2149 

676.422 

65668.201 

66344.624 

225.474 

30.600 

7.368 0.000* 

The F-statistics from One-way ANOVA on students’ environmental actions 

scores as the dependent variable and age, year of study, type of course, type of college 

and type of programme independent variables is given in Table 26. There was statistically 

significant differences for independent variables, year of study, type of course, type of 

college and type of programme with regard to the participants’ personal actions towards 

environmental protection. 

The ‘year of study’ descriptive statistics revealed that mean raw score of fourth 

year student is above the total mean score and is much higher than other four groups (first 

year; second year; third year and above fifth year). There was statistically significant 

difference between the ‘year of study’ groups as determined by one-way ANOVA  

(F (4, 2145) = 4.428, p = 0.001). A Tukey post-hoc test on mean difference in 

environmental protection actions revealed that there was statistically significant 
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difference among the lower scores of first year (5.60 ± 5.60, p = 0.006) and second year 

(5.35 ± 5.30, p = 0.001) student groups with the higher score of fourth year (6.96 ± 5.92) 

group. Further, there were no statistically significant differences when comparing the 

other year of study groups (first, second, third, and fourth year) with fifth year group 

regarding personal actions.  

The mean raw score of polytechnics students is below the total mean score and is 

much lower than other four groups (agricultural, arts & science, Engineering and teacher 

education) respectively. However, there was statistically significant difference between 

the ‘type of course’ groups as shown by one-way ANOVA [F (4, 2145) = 3.282,  

p = 0.011]. The Tukey post-hoc test on the mean difference of personal actions revealed 

statistically significant differences among the higher scores of arts & science (6.07 ± 

5.79, p = 0.004) and engineering (6.02 ± 5.54, p = 0.010) student groups compared to the 

lower score of polytechnics student (4.63 ± 4.54) group. Further, there were no 

statistically significant differences compared to the other ‘type of course’ groups 

(Agricultural, Arts & Science, Engineering and Polytechnics) with Teacher education 

group regarding environmental actions. 

‘Type of programme’ group descriptive statistics shows that the mean raw scores 

of diploma group students is below the total mean score and is much lower than other 

three student groups. There was a statistically significant difference between the type of 

programme groups as determined by one-way ANOVA (F (3, 2146) = 7.368, p = 0.000). 

Close examination of the Tukey post-hoc test for the mean difference of personal actions 

revealed that there was  statistically significant difference among the higher scores of 

under graduate (5.90 ± 5.51, p = 0.007) and post graduate (7.05 ± 6.42, p = 0.000) student 

groups compared to the lower score of diploma (4.63 ± 4.54) group. Further, there were no 

statistically significant differences compared the other type of programme groups (under 

graduate, post graduate, diploma) with research group regarding environmental actions. 

The above results revealed that variables like year of study, type of course, type of 

college and type of programme have greater impacts on students’ actions and these group 

of students possessed higher level of personal actions regarding to protecting their local 

environment.  
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4.2.7 Students’ Awareness-Knowledge-Attitude-Self-efficacy-Actions linkage 

Conventional thinking in the field of EE suggests a liner model for changing 

behavior; as individuals become more knowledgeable, they become more aware of 

environmental problems and, thus become more motivated to act towards the 

environment in more responsible ways (Lee & Williams, 2001). An analysis of the 

relationships among the students’ awareness, knowledge, attitudes, self-efficacy and 

actions towards environment and environmental issues (Table 27) showed, knowledge 

having positive correlation with awareness and attitudes; self-efficacy possessed better 

positive correlation with all four factors (awareness, knowledge, attitude; awareness and 

actions) and also awareness having positive correlation with actions.  

Table 27. Pearson’s Product Moment Correlation 

 Environmental 
Awareness 

Environmental 
Attitude 

Environmental 
Knowledge 

Self-
efficacy 

Environmental 
actions 

Environmental 

Awareness 

Pearson Correlation      

Sig. (2-tailed)      

N 2150     

Environmental 

Attitude 

Pearson Correlation 0027     

Sig. (2-tailed) 0.207     

N 2150 2150    

Environmental 

Knowledge 

Pearson Correlation 0.090 0.164    

Sig. (2-tailed) 0.000** 0.000**    

N 2150 2150 2150   

Self-efficacy 

Pearson Correlation 0.220 0.217 0.248   

Sig. (2-tailed) 0.000** 0.000** 0.000**   

N 2150 2150 2150 2150  

Environmental 

Actions 

Pearson Correlation 0.181 -0.010 0.030 0.133  

Sig. (2-tailed) 0.000** 0.645 0.166 0.000**  

N 2150 2150 2150 2150 2150 

**. Correlation is significant at the 0.01 level (2-tailed) 
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4.2.8 Teachers’ Awareness about Environmental Issues and Environmental Education 

What are the levels of awareness and attitude on environment and EE among 

college teachers teaching components of environmental education (EE) as part of the 

curriculum? 

Hypothesis - 7: No significant difference in the level of awareness on Environmental 

Issues (EI) and Environmental Education among the teachers with respect to their 

demographic and personal variables. 

Ten statements (statements / questions) related to important environmental issues 

and EE were used to test the level of awareness of teachers. The results revealed that 

teachers are relatively less familiar with environmental and related issues like the impacts 

of rapid population growth, the impacts of climate change, the relationship between 

economic growth and environment, the indirect drivers of environmental damage and the 

concept of sustainable development (Table 28). 

Teachers’ familiarity with the impacts of climate change concept was higher than 

other environmental concepts. It may be attributed to the fact that it is a hot issue in the 

media during the study period when the UN Climate Change Summit was to be held in 

Copenhagen and for three consecutive years 2011, 2012 and 2013, the state has been 

reeling under drought, having received below normal rainfall (Rajendran, 2014). 

However, there are indications that their knowledge of climate change is not deep as 

more than half of the respondents failed to give correct responses to questions No 2. 

While it is discouraging that more than 75% of the respondents are unaware of the 

impacts of rapid population growth, it is further apparent that teachers’ awareness of 

complex interrelationships of environmental factors is limited. The majority of the 

respondents (nearly 73%) gave incorrect responses to questions related to the factors that 

are responsible for the deterioration of the environment indirectly (Question No 3). Even 

though teachers are unaware of positive and negative impacts of economic growth on 

environment (Question No 4), it is frustrating that nearly 85% of the respondents held 

misconceptions about the notion of sustainable development. 
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The study observed that teachers are moderately aware of the rationale for the 

need of EE. It also revealed that they are relatively more aware of Environmental 

education & global partnership, teaching strategies for environmental education and 

instructional resources in environmental education. On the other hand, they are less 

familiar with the goals of environmental education. Even though it is appreciated that 

teachers know the purposes of EE, the implementation is under question as they have 

limited knowledge of its details and lack in the necessary skills to teach EE. It is widely 

believed that quality of instruction in EE is high when it takes place in the environment 

i.e. the environment is the best instructional medium and resource in EE. It is amazing 

that only 51% acknowledged this. 

The overall mean of correct responses to the 10 questions (39.33%) is much lower 

than their counterparts in Punjab whose mean score is 64.28% (Nagra, 2010). Even it is 

lower than the scores of students of some countries of Asia Pacific Region on similar 

environmental concepts (Barett et al., 2002). 

Table 28 Percentage of Teachers Giving Correct Responses  

Code
* Questions No. of correct 

response 
Percentage 

(%) 

1 The impacts of rapid population growth 10 22.22 

2 The impacts of climate change 15 33.33 

3 Indirect drivers of environmental damage 12 26.67 

4 Economic growth and environment 16 35.56 

5 Sustainable development 7 15.56 

6 The rationale for environmental education 20 44.44 

7 The goals of environmental education 16 35.56 

8 Environmental education & global partnership 32 71.11 

9 Teaching strategies for environmental 
education 26 57.78 

10 Instructional resources in environmental 
education 23 51.11 

 Total 177 39.33 

*The questions are coded as numbered in the questionnaire 
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The descriptive analysis revealed that the mean scores of the female teachers, 

<30 years aged teachers, teachers of illiterate parents, urban teachers, non-native teachers, post 

graduate teachers, teachers with 9-10 years teaching experience, urban college teachers, aided 

college teachers and EE qualified teachers are above the total mean score and is marginally 

higher than their counterparts with respect to awareness on EI and EE subject (Table 29).  

Table 29. Mean Scores and SD of Teachers’ Awareness about Environmental Issues 

and Environmental Education 

Independent 
Variable Category Mean N Std. 

Deviation 
Std. Error 
of Mean 

Gender 
Male 3.84 19 1.21 0.28 

Female 4.00 26 1.77 0.35 

Age 

<30 4.58 12 1.68 0.48 

31-40 4.11 19 1.56 0.36 

>41 3.14 14 1.10 0.29 

Parents’ literacy 
Literate 3.79 28 1.52 0.29 

Illiterate 4.18 17 1.59 0.39 

Residence location 
Rural 3.64 14 1.28 0.34 

Urban 4.06 31 1.65 0.30 

Nativity 
Native 3.67 24 1.46 0.30 

Non-native 4.24 21 1.61 0.35 

Educational 
Qualification 

PG 5.00 8 1.31 0.46 

M.Phil 3.09 11 1.76 0.53 

Ph.D 3.96 26 1.34 0.26 

Teaching experience 

<8 years 4.00 26 1.79 0.35 

9-10 years 4.63 8 1.06 0.38 

>11 years 3.27 11 0.90 0.27 

College location 
Rural 3.64 14 1.15 0.31 

Urban 4.06 31 1.69 0.30 

Type of college 

Government 4.11 9 1.62 0.54 

Aided 4.13 16 1.50 0.38 

Self-finance 3.70 20 1.59 0.36 

EE Qualification 
Yes 4.40 15 1.45 0.38 

No 3.70 30 1.56 0.28 

 Total 3.93 45 1.54 0.23 
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An independent-samples t-test was conducted to compare the dependent variable 

(scores on level of awareness on EI and EE) with independent variables (Gender, Parents’ 

literacy, Residence Location, Nativity, College Location and Environmental Education 

Qualification). Results revealed that surprisingly none of variables shown significant 

differences among the teachers’ awareness on EI and EE. It shows that invariably all 

teacher respondents possessed with same level of awareness on EI and EE (Table 30).   

Table 30. Independent Sample “t”- test for Teachers’ Awareness about 

Environmental Issues and Environmental Education Scores  

Independent 
variables Category N Mean SD D.F t Sig. 

Gender 
Male 19 3.84 1.21 

43 0.336 0.739 
Female 26 4.00 1.77 

Parents’ 
literacy 

Literate 28 3.79 1.52 
43 0.820 0.417 

Illiterate 17 4.18 1.59 

Residence 
location 

Rural 14 3.64 1.28 
43 0.846 0.402 

Urban 31 4.06 1.65 

Nativity 
Native 24 3.67 1.46 

43 1.247 0.219 
Non-native 21 4.24 1.61 

College 
location 

Rural 14 3.64 1.15 
43 0.846 0.402 

Urban 31 4.06 1.69 

EE 
Qualification 

Yes 15 4.40 1.45 
43 1.452 0.154 

No 30 3.70 1.56 
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Table 31. One-way ANOVA for Teachers’ Awareness about Environmental Issues 

and Environmental Education Scores 

Independent 
variable 

Source of 
variation D.F Sum of 

squares 

Mean 
square 

(variance) 
F Sig. 

Age 

Between Groups 

Within Groups 

Total 

2 

42 

44 

14.380 

90.420 

104.800 

7.190 

2.153 

3.340 0.045* 

Educational 
Qualification 

Between Groups 

Within Groups 

Total 

2 

42 

44 

16.929 

87.871 

104.800 

8.465 

2.092 

4.046 0.025* 

Teaching 
Experience 

Between Groups 

Within Groups 

Total 

2 

42 

44 

8.743 

96.057 

104.800 

4.372 

2.287 

1.911 0.161 

Type of College 

Between Groups 

Within Groups 

Total 

2 

42 

44 

1.961 

102.839 

104.800 

0.981 

2.449 

0.400 0.673 

*Significant at 0.05 level 

One-way ANOVA performed on awareness about environmental issues and 

Environmental Education scores as the dependent variable against four independent 

variables (Age, Educational Qualification, Teaching Experience and Type of College) 

revealed a statistically significant difference for independent variables age [F (2, 42) = 

3.340, p = 0.045] and educational qualification [F (2, 42) = 4.046, p = 0.025] . 

Close examination of the Tukey post-hoc test for the mean difference of teachers’ 

awareness scores revealed that there was a statistically significant difference among the 

lower scores of >41 years (3.14 ± 1.09, p = 0.043) group when compared with the higher 

scores of <30 years (4.58 ± 1.67) group. Likewise, there was a statistically significant 

difference between lower scores of M.Phil. (3.09 ± 1.76, p = 0.019) teacher group when 

compared with the higher scores of PG (5.00 ± 1.31) group (Table 31). This implies that 

<30 years aged and post graduate teachers having greater awareness on environmental 

issues and environmental education. 
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4.2.9 Teachers’ perception of local (Coimbatore) environmental conditions  

Hypothesis - 8: No significant difference in the perception level of local (Coimbatore) 

environmental conditions/issues among the teachers with respect to their demographic 

and personal variables. 

Statements 11 to 15, measured awareness as perception of local environmental 

conditions or issues in Coimbatore. Scores in this group of questions described a general 

perception without compromising knowledge of those surveyed. Responses ‘much worse’ 

and ‘worse’ were combined and ‘better’ and ‘much better’ were combined for the 

presentation in the figure 2. 

The study observed that teachers felt that overall environmental conditions and air 

quality of their locality is relatively better. It also revealed that water quality supplied to 

them and municipal solid waste management in their locality seems to be moderately 

poor. Further, the steps taken by the government and non-government organizations on 

environmental protection is average in the sense of effectiveness (Table 32). 

Table 32. Frequency and Percentage Distributions of the Respondents’ perception 

of local environmental conditions statements 

Code* Statements 
Much Worse Worse Better Much 

Better 

No. % No. % No. % No. % 

11 The water quality in your local 
streams, rivers, and lakes 8 17.8 18 40 19 42.2 0 0 

12 The level of pollution or waste 
produced by nearby business centres, 
public places, houses and industries 

8 17.8 20 44.4 16 35.6 1 2.2 

13 The state/level of air quality in your 
area 3 6.7 19 42.2 21 46.7 2 4.4 

14 The steps taken by the 
government/non-government 
organizations on environmental 
protection 

11 24.4 12 26.7 20 44.4 2 4.4 

15 The overall environmental state of 
Coimbatore district 4 8.9 17 37.8 22 48.9 2 4.4 

*The statements are coded as numbered in the questionnaire 
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Figure 2. Bar graph representation of respondents’ perception about their locality 

environmental conditions 

 

The descriptive analysis revealed that the mean raw scores of the male teachers, 

>41 years aged teachers, teachers with literate parents, urban teachers, native teachers, 

M.Phil holding  teachers, teachers  with >11 years teaching experience, rural college 

teachers, self-finance college teachers and environmental education qualified teachers is 

above the total mean score and is marginally higher than their counterparts (Table 33).  

It revealed that these teachers are possessed better opinions about their locality than their 

counterparts. An independent-samples t-test was conducted to compare the dependent 

variable level of teachers’ perception of local environmental issues scores with 

independent variables (Gender, Parents’ literacy, Residence Location, Nativity, College 

Location and Environmental Education Qualification) revealed that statistically 

significant differences were found among the scores of rural (M=12.86, SD=2.41) and 

urban (M=11.23, SD=2.58) teachers; t (43) = 2.003, p = 0.050.) This implies that teachers 

working in the rural college system having better perception in understanding their local 

environmental issues (Table 34). 
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Table 33. Mean Scores and SD of Teachers’ perception of local Environmental Issues  

Independent 
Variable Category Mean N Std. 

Deviation 
Std. Error 
of Mean 

Gender 
Male 11.79 19 2.53 0.58 

Female 11.69 26 2.72 0.53 

Age 

<30 11.92 12 1.73 0.50 

31-40 11.37 19 3.11 0.71 

>41 12.07 14 2.62 0.70 

Parents literacy 
Literate 11.86 28 2.59 0.49 

Illiterate 11.53 17 2.72 0.66 

Residence location 
Rural 11.36 14 3.20 0.86 

Urban 11.90 31 2.34 0.42 

Nativity 
Native 11.79 24 3.04 0.62 

Non-native 11.67 21 2.11 0.46 

Educational 
Qualification 

PG 11.88 8 2.30 0.81 

M.Phil 12.36 11 1.80 0.54 

Ph.D 11.42 26 3.00 0.59 

Teaching experience 

<8 years 11.73 26 2.47 0.49 

9-10 years 10.88 8 2.59 0.91 

>11 years 12.36 11 3.01 0.91 

College location 
Rural 12.86 14 2.41 0.64 

Urban 11.23 31 2.58 0.46 

Type of college 

Government 11.56 9 2.35 0.78 

Aided 10.56 16 2.63 0.66 

Self-finance 12.75 20 2.40 0.54 

EE Qualification 
Yes 12.60 15 2.77 0.72 

No 11.30 30 2.47 0.45 

 Total 11.73 45 2.61 0.39 

 



113 

 

Table 34. Independent Sample “t”- test for Teachers’ perception of local 

Environmental Issues  

Independent 
variables Category N Mean SD D.F t Sig. 

Gender 
Male 19 11.79 2.53 

43 0.122 0.904 
Female 26 11.69 2.72 

Parents’ 
literacy 

Literate 28 11.86 2.59 
43 0.404 0.688 

Illiterate 17 11.53 2.72 

Residence 
location 

Rural 14 11.36 3.20 
43 0.644 0.523 

Urban 31 11.90 2.34 

Nativity 
Native 24 11.79 3.04 

43 0.158 0.875 
Non-native 21 11.67 2.11 

College 
location 

Rural 14 12.86 2.41 
43 2.003 0.050* 

Urban 31 11.23 2.58 

EE 
Qualification 

Yes 15 12.60 2.77 
43 1.6 0.117 

No 30 11.30 2.47 

*Significant at 0.05 level 

One-way analysis of variance performed using teachers’ perception of local 

environmental issues scores as the dependent variable against four independent variables 

(Age, Educational Qualification, Teaching Experience and Type of College) revealed 

statistically significant difference for independent variable type of college [F (2, 42) = 

3.492, p = 0.040] when comparing all the participants’ perception of local Environmental 

issues. A close examination of the Tukey post-hoc test for the mean difference of 

teachers’ perception scores revealed that there was a statistically significant difference 

among the lower scores of aided (10.56 ± 2.63, p = 0.031) group when compared with the 

higher scores of self-finance (12.75 ± 2.40) group (Table 35). This implies that only self-

finance college teachers having greater degree of perception about their local 

environmental issues. 
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Table 35. One-way ANOVA for Teachers’ perception of local Environmental 

Issues/Conditions scores 

Independent 
variable 

Source of 
variation D.F Sum of 

squares 

Mean 
square 

(variance) 
F Sig. 

Age 
Between Groups 
Within Groups 
Total 

2 
42 
44 

4.534 
296.266 
300.800 

2.267 
7.054 

0.321 0.727 

Educational 
Qualification 

Between Groups 
Within Groups 
Total 

2 
42 
44 

7.033 
293.767 
300.800 

3.517 
6.994 

0.503 0.608 

Teaching 
Experience 

Between Groups 
Within Groups 
Total 

2 
42 
44 

10.264 
290.536 
300.800 

5.132 
6.918 

0.742 0.482 

Type of College 
Between Groups 
Within Groups 
Total 

2 
42 
44 

42.890 
257.910 
300.800 

21.445 
6.141 

3.492 0.040* 

*Significant at 0.05 level 

4.2.10 Teachers’ Level of concern about local environmental issues  

Hypothesis - 9: No significant difference in the level of concern about local 

environmental issues among the teachers with respect to their demographic and personal 

variables. 

Statements 16 to 20 measured awareness as the level of concern about 

environmental issues among the teachers. High scores indicated a person with strong 

concerns about diverse environmental issues. Of the responses, ‘Not at all concerned’ and 

‘somewhat concerned’, and ‘Concerned’ and ‘Very concerned’ were combined for 

presentation in the figure 3. 

The present study observed that teachers possessed relatively better level of 

concern over their local environmental issues such as water pollution caused by nearby 

industries and urban sewages, conservation of natural resources, air pollution and 

municipal waste management. On the other hand, they are neutral in issues relating to 

urbanization (Table 36). 
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Table 36. Frequency and Percentage distributions of the respondents for level of 

concern about local environmental issues statements 

Code* Statements 

Not  at all 
concerned 

Somewhat 
concerned Concerned Very 

concerned 

No. % No. % No. % No. % 

16 Water pollution from industries 
and urban development 4 8.9 14 31.1 13 28.9 14 31.1 

17 The conditions of agricultural 
land and nature preserves 4 8.9 11 24.4 18 40 12 26.7 

18 Air pollution 6 13.3 12 26.7 17 37.8 10 22.2 

19 Unlimited development of cities 7 15.6 16 35.6 11 24.4 11 24.4 

20 Solid waste management 5 11.1 13 28.9 10 22.2 17 37.8 

*The statements are coded as numbered in the questionnaire 

Figure 3. Respondents’ level of concern regarding their environmental conditions 

 

The descriptive analysis revealed that the mean raw scores of the male teachers, 

>41 years aged teachers, teachers with literate parents, urban teachers, native teachers, 

post graduate teachers, teachers with 9-10 years teaching experience, urban college 

teachers, government college teachers and environmental education qualified teachers is 

above the total mean score and is slightly higher than their counterparts with respect to 

environmental concerns and they possessed strong concerns about diverse environmental 

issues (Table 37).  
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Table 37. Mean Scores and SD of Teachers’ level of concern about local environmental 

issues  

Independent 
Variable Category Mean N Std. 

Deviation 
Std. Error 
of Mean 

Gender 
Male 14.32 19 4.00 0.92 

Female 13.42 26 4.48 0.88 

Age 

<30 13.58 12 2.64 0.76 

31-40 13.63 19 5.08 1.17 

>41 14.21 14 4.42 1.18 

Parents literacy 
Literate 13.86 28 3.67 0.69 

Illiterate 13.71 17 5.22 1.27 

Residence location 
Rural 12.79 14 4.81 1.28 

Urban 14.26 31 3.99 0.72 

Nativity 
Native 13.83 24 4.62 0.94 

Non-native 13.76 21 3.92 0.86 

Educational 
Qualification 

PG 14.50 8 3.16 1.12 

M.Phil 12.55 11 4.16 1.25 

Ph.D 14.12 26 4.62 0.91 

Teaching experience 

<8 years 12.73 26 4.29 0.84 

9-10 years 17.00 8 3.07 1.09 

>11 years 14.00 11 4.00 1.21 

College location 
Rural 13.64 14 3.73 1.00 

Urban 13.87 31 4.54 0.81 

Type of college 

Government 15.44 9 3.47 1.16 

Aided 13.81 16 4.72 1.18 

Self-finance 13.05 20 4.19 0.94 

EE Qualification 
Yes 15.87 15 3.87 1.00 

No 12.77 30 4.12 0.75 

 Total 13.80 45 4.26 0.64 
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The independent-samples t-test conducted to compare the dependent variable 

level of teachers’ scores (level of concern about local environmental issues scores) with 

independent variables (Gender, Parents’ literacy, Residence Location, Nativity, College 

Location and Environmental Education Qualification) revealed only EE qualification 

variable having statistically significant difference between the scores of EE qualified 

group (M=15.87, SD=3.87) and non-qualified (M=12.77, SD=4.12) teachers  

[ t (43) = 2.424, p = 0.020]. This implies that EE subject qualified teachers’ have higher 

level of concerns about their local environmental issues (Table 38). 

Table 38. Independent Sample “t”- test for Teachers’ level of concern about local 

environmental issues scores 

Independent 
variables Category N Mean SD D.F T Sig. 

Gender 
Male 19 14.32 4.00 

43 0.690 0.494 
Female 26 13.42 4.48 

Parents 
literacy 

Literate 28 13.86 3.67 
43 0.114 0.910 

Illiterate 17 13.71 5.22 

Residence 
location 

Rural 14 12.79 4.81 
43 1.075 0.288 

Urban 31 14.26 3.99 

Nativity 
Native 24 13.83 4.62 

43 0.055 0.956 
Non-native 21 13.76 3.92 

College 
location 

Rural 14 13.64 3.73 
43 0.164 0.870 

Urban 31 13.87 4.54 

EE 
Qualification 

Yes 15 15.87 3.87 
43 2.424 0.020* 

No 30 12.77 4.12 

*Significant at 0.05 level 
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Table 39. One-way ANOVA on Teachers’ level of concern about local 

environmental issues/Conditions scores 

Independent 
variable 

Source of 
variation D.F Sum of 

squares 

Mean 
square 

(variance) 
F Sig. 

Age 

Between Groups 

Within Groups 

Total 

2 

42 

44 

3.505 

795.695 

799.200 

1.753 

18.945 

0.093 0.912 

Educational 
Qualification 

Between Groups 

Within Groups 

Total 

2 

42 

44 

23.819 

775.381 

799.200 

11.909 

18.461 

0.645 0.530 

Teaching 
Experience 

Between Groups 

Within Groups 

Total 

2 

42 

44 

112.085 

687.115 

799.200 

56.042 

16.360 

3.426 0.042* 

Type of College 

Between Groups 

Within Groups 

Total 

2 

42 

44 

35.590 

763.610 

799.200 

17.795 

18.181 

0.979 0.384 

*Significant at 0.05 level 

One-way analysis of variance performed on teachers’ level of concern about local 

environmental issues/Conditions scores (as the dependent variable) against four 

independent variables (Age, Educational Qualification, Teaching Experience and Type of 

College) revealed there is statistically significant difference for independent variable 

teaching experience (F (2, 42) = 3.426, p = 0.042) when comparing all the participants’ 

concerns. A close examination of the Tukey post-hoc test for the mean difference of 

teachers’ concerns scores revealed that  statistically significant differences were found 

among the lower scores of <8 years (12.73 ± 4.29, p = 0.033) group when compared with 

the higher scores of 9-10 years (17.00 ± 3.07) group (Table 39). This implies that 

teachers with 9-10 years teaching experience having greater level of concerns about their 

local environmental issues. 
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4.2.11 Teachers’ Overall Environmental Awareness 

Hypothesis - 10:  No significant difference among the teachers’ level of overall 

Environmental Awareness with respect to their demographic and personal variables. 

The overall awareness study revealed that teachers are well aware about EE as a 

subject, having good understanding about their local environmental issues and having 

higher level of concerns over such issues. Unfortunately, they are having very poor level 

of understanding about environment and its significances. Finally, the teachers hold 

medium level of overall awareness and it indicates that teachers must need to improve 

their fundamentals of environment and EE (Table 40 & figure 4). 

Table 40. Percentage Distributions of the Respondents’ overall Environmental awareness 

S. No Variables Marks secured Total marks awarded Percentage (%) 

1 Environmental awareness   60 225 26.67 

2 EE awareness 117 225 52.00 

3 Perception on locality  528 900 58.67 

4 Level of concern  621 900 69.00 

5 Overall 1326 2250 58.93 

Figure 4. Percentage of Environmental awareness level among teachers 
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The descriptive analysis revealed that the mean raw scores of the male teachers, 

<30 years aged teachers, teachers with literate parents, urban teachers, non-native teachers, 

post graduate teachers, teachers with 9-10 years teaching experience, rural college teachers, 

government college teachers and EE qualified teachers is above the total mean score and is 

marginally higher than their counterparts with respect to overall EA. (Table 41).  

Table 41 Mean Scores and SD of Teachers’ overall Environmental Awareness  

Independent 
Variable Category Mean N Std. 

Deviation 
Std. Error 
of Mean 

Gender 
Male 29.95 19 4.45 1.02 

Female 29.12 26 6.13 1.20 

Age 

<30 30.08 12 3.78 1.09 

31-40 29.11 19 5.98 1.37 

>41 29.43 14 6.19 1.65 

Parents’ literacy 
Literate 29.50 28 4.53 0.86 

Illiterate 29.41 17 6.86 1.66 

Residence location 
Rural 27.79 14 6.07 1.62 

Urban 30.23 31 5.06 0.91 

Nativity 
Native 29.29 24 5.86 1.20 

Non-native 29.67 21 5.07 1.11 

Educational 
Qualification 

PG 31.38 8 3.02 1.07 

M.Phil 28.00 11 5.46 1.65 

Ph.D 29.50 26 5.97 1.17 

Teaching experience 

<8 years 28.46 26 5.83 1.14 

9-10 years 32.50 8 2.78 0.98 

>11 years 29.64 11 5.50 1.66 

College location 
Rural 30.14 14 4.49 1.20 

Urban 29.16 31 5.87 1.05 

Type of college 

Government 31.11 9 4.73 1.58 

Aided 28.50 16 5.84 1.46 

Self-finance 29.50 20 5.50 1.23 

EE Qualification 
Yes 32.87 15 4.42 1.14 

No 27.77 30 5.16 0.94 

 Total 29.47 45 5.45 0.81 
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An independent-samples t-test was conducted to compare the dependent variable 

level of teachers’ level of overall Environmental Awareness scores with independent 

variables (Gender, Parents’ literacy, Residence Location, Nativity, College Location and 

Environmental Education Qualification) revealed only EE qualification having 

statistically significant differences among the scores of EE qualified group (M=32.87, 

SD=4.42) and non-qualified (M=27.77, SD=5.15) group [ t (43) = 3.271,  

p = 0.002]. This implies that EE qualified teachers’ having higher level of Environmental 

Awareness than the EE degree unqualified teacher group (Table 42). 

Table 42. Independent Sample “t”- test on Teachers’ Overall Environmental 

Awareness scores 

Independent 
Variables Category N Mean SD D.F t Sig. 

Gender 
Male 19 29.95 4.45 

43 0.502 0.618 
Female 26 29.12 6.13 

Parents 
literacy 

Literate 28 29.50 4.53 
43 0.047 0.963 

Illiterate 17 29.41 6.86 

Residence 
location 

Rural 14 27.79 6.07 
43 1.407 0.167 

Urban 31 30.23 5.06 

Nativity 
Native 24 29.29 5.86 

43 0.228 0.821 
Non-native 21 29.67 5.07 

College 
location 

Rural 14 30.14 4.49 
43 0.555 0.582 

Urban 31 29.16 5.87 

EE 
Qualification 

Yes 15 32.87 4.42 
43 3.271 0.002* 

No 30 27.77 5.16 

*Significant at 0.05 level 

One-way analysis of variance performed using teachers’ overall Environmental 

Awareness scores as the dependent variable against four independent variables (Age, 

Educational Qualification, Teaching Experience and Type of College) revealed no 

significant differences were found in all of the variables. This implies that all these group 

teachers having same level of environmental awareness (Table 43).  
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Table 43. One-way ANOVA on Teachers’ Overall Environmental Awareness scores 

Independent 
variable 

Source of 
variation D.F Sum of 

squares 

Mean 
square 

(variance) 
F Sig. 

Age 
Between Groups 
Within Groups 
Total 

2 
42 
44 

7.065 
1298.135 
1305.200 

3.533 
30.908 

0.114 0.892 

Educational 
Qualification 

Between Groups 
Within Groups 
Total 

2 
42 
44 

52.825 
1252.375 
1305.200 

26.413 
29.818 

0.886 0.420 

Teaching 
Experience 

Between Groups 
Within Groups 
Total 

2 
42 
44 

100.193 
1205.007 
1305.200 

50.097 
28.691 

1.746 0.187 

Type of College 
Between Groups 
Within Groups 
Total 

2 
42 
44 

39.311 
1265.889 
1305.200 

19.656 
30.140 

0.652 0.526 

4.2.12 Teachers’ Environmental Attitudes 

Hypothesis - 11: No significant difference in the level of Environmental Attitudes among 

the teachers with respect to their demographic and personal variables. 

A revised NEP scale with 15 statements adopted from Dunlap et al. (2000) was 

used to measure the environmental attitudes of teachers. The percentage distributions for 

responses to each of the statements are presented in Table 44. Though the NEP scale has 

five scales (strongly agree, mildly agree, unsure, mildly disagree and strongly disagree), 

‘strongly agree’ and ‘mildly agree’, and ‘mildly disagree’ and ‘strongly disagree’ were 

combined for presentation of the data. 

 As noted earlier the content of the NEP scale has five facets: balance of nature, 

limits to growth, anti-anthropocentrism, “human exemptionalism” and the likelihood of 

“ecocrisis”. Statements 21, 26 and 31 are related to the reality of the limits to growth.  

The results show that nearly half of the respondents (48.89%) agreed to statement 21, that 

“we are approaching the limit of the number of people the earth can support”. More than 

3/4th of the respondents (84.44%) agreed to the unfavorable statement (Statement No 26) 

which says “the earth has plenty of natural resources if we just learn how to develop 
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them”. To the statement that “the earth is like a spaceship with very limited room and 

resources” (Statement No 31), 66.22% of the respondents agreed. These results indicate 

that the majority of teachers have a strong belief in the inevitability of “limits to growth”. 

Table 44. Frequency Distributions of the Respondents for NEP Scale statements 

Code* Statements 
Agree Unsure Disagree 

No. % No. % No. % 

21 We are approaching the limit of the number 
of people the earth can support 22 48.89 11.00 24.44 12 26.67 

22 Humans have the right to modify the natural 
environment to suit their needs 13 28.89 5.00 11.11 27 60.00 

23 When humans interfere with nature it often 
produces disastrous consequences 36 80.00 5.00 11.11 4 8.89 

24 Human ingenuity will insure that we do Not 
make the earth unlivable 30 66.67 8.00 17.78 7 15.56 

25 Humans are severely abusing the 
environment 36 80.00 5.00 11.11 4 8.89 

26 The earth has plenty of natural resources if 
we just learn how to develop them 38 84.44 4.00 8.89 3 6.67 

27 Plants and animals have as much right as 
humans to exist 42 93.33 2.00 4.44 1 2.22 

28 The balance of nature is strong enough to 
cope with modern industrial nations 23 51.11 5.00 11.11 17 37.78 

29 Despite our special abilities humans are still 
subject to the laws of nature 28 62.22 14.00 31.11 3 6.67 

30 The so-called "ecological crisis" facing 
human kind has been greatly exaggerated 26 57.78 8.00 17.78 11 24.44 

31 The earth is like a spaceship with very 
limited room and resources 28 62.22 7.00 15.56 10 22.22 

32 Humans were meant to rule over the rest of 
nature 12 26.67 3.00 6.67 30 66.67 

33 The balance of nature is very delicate and 
easily upset 31 68.89 6.00 13.33 8 17.78 

34 Humans will eventually learn enough about 
how nature works to be able to control it 26 57.78 10.00 22.22 9 20.00 

35 If things continue on their present course, we 
will soon experience a major ecological 
catastrophe 

41 91.11 3.00 6.67 1 2.22 

*The statements are coded as numbered in the questionnaire 
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Anti-anthropocentric views are also reflected in the teachers’ responses. The three 

statements that are related to this view are statements 22, 27 and 32. For the 

anthropocentric worldview that says “humans have the right to modify the natural 

environment” (Statement No 22), 60.00% of the respondents disagreed. For the  

eco-centric view that “plants and animals have as much right as humans’ (Statement No 27) 

only 2.22% of them disagreed. For the other anthropocentric view that “humans were 

meant to rule over the rest of nature” (Statement No 32), 66.67% of the respondents 

disagreed. It revealed that teachers are having negative opinion about anthropocentrism. 

Teachers’ beliefs on the fragility of the balance of nature were tested by 

statements 23, 28 and 33. The majority of the respondents believed that human 

interference with nature often produces disastrous consequences as 80.00% of them 

agreed to Statement No 23. This belief of the respondents is reassured by the responses 

given to the adverse statements (Statement No 28) which says “the balance of nature is 

strong enough to cope with the impacts on nature” to which only half of them (51.11%) 

agreed. Indication to their belief on the fragility of the balance of nature is further 

strengthened by the responses given to statement 33 which states that “the balance of 

nature is very delicate and easily up set” to which 68.89% agreed while only 17.78% 

disagreed. 

In addition, teachers believe that humans, like other species, are not exempted 

from the constraints of nature. This is evidenced by the responses given to the statements 

related to “rejection of exemptionalism” (Statements 24, 29 and 34). For the adverse 

statement, “human’s ingenuity will insure that we do not make the earth unlivable” 

(Statements No 24) and “humans will eventually learn enough about how nature works to 

be able to control it” (Statement No 34), respectively 15.56% and 20.00% of the 

respondents disagreed. For the favorable statement that says “despite our special abilities 

humans are still subject to the laws of nature” (Statement No 29 the majority of the 

respondents (62.22%) agreed. However, it is also important to note that 31.11% are 

unsure about it. 

Unless appropriate measures are taken, teachers believe, there is a possibility of 

an ecological crisis as indicated by the responses given to the statements related to this 



125 

 

issue (Statements 25, 30 and 35). For the statement that says “humans are severely 

abusing the environment” (Statement No 25), more than 80.00% agreed. For statement 

(No 30) that states ‘the so-called “ecological crisis” facing human kind has been greatly 

exaggerated’ 57.78% agreed. The possibility of an eco-crisis in the future is well stated 

by Statement No 35. It says, “if things continue on their present course, we will soon 

experience a major ecological catastrophe” and 91.11% respondents agreed with that. 

Generally, the percentage distributions of the respondents indicate that there is a 

tendency on the part of teachers to support pro-environmental beliefs. As can be seen in 

Table 45 below, 43.17% supported pro-environmental beliefs. However, it is even lesser 

than those found elsewhere in Asia where most country responses were in a range of  

51-61% indicating a higher pro-environmental behavior (Barett, Kuruda, & Miyamoto, 

2002). One concern here is that a considerable number of participants have held an 

unsure stance about each of the 15 statements that range from 4.44% to 31.11 %. 

Table 45. Percentage Responses of Pro and Anti NEP statements 

S.No Category Percentage response (%) 

1 Pro-environmentalist attitude 43.17 

2 Anthropocentric Attitude 25.33 

3 Neutral 31.50 

For all the teachers participated in this study, the mean score of the summated 

ratings was 68.50 in the range of 40-67, which is 3.43 (above average) in the range of  

1-5. Thus, as in past studies (Melaku, 1994; Aklilu, 1998), teachers endorsed  

pro-environmental views. It is also consistent with the study done by Larijiani & 

Yeshodhara (2008) who reported that Iranian and Indian teachers possessed favorable 

attitudes towards environment and sustainable development. 

The descriptive analysis revealed that the mean raw scores of the male teachers, 

<30 years aged teachers, teachers with literate parents, urban teachers, non-native 

teachers, post graduate teachers, teachers with  9-10 years teaching experience, urban 

college teachers, aided college teachers and environmental education qualified teachers 

are above the total mean score of environmental attitude and is marginally higher than 

their counterparts and they have high degree of positive attitude towards their 
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environment (Table 46). Further, an independent-samples t-test conducted to compare the 

level of teachers’ Environmental Attitude with respect to independent variables (Gender, 

Parents’ literacy, Residence Location, Nativity, College Location and Environmental 

Education Qualification) revealed no significant differences were found among the 

respondents. This implies that all these teachers’ possessed with same level of 

environmental attitude (Table 47). 

Table 46. Mean Scores and SD of Teachers’ Environmental Attitude  

Independent 
Variable Category Mean N Std. 

Deviation 
Std. Error 
of Mean 

Gender 
Male 52.95 19 4.49 1.03 
Female 50.23 26 6.17 1.21 

Age 
<30 51.75 12 7.46 2.15 
31-40 50.95 19 5.52 1.27 
>41 51.64 14 4.18 1.12 

Parents literacy 
Literate 52.32 28 5.86 1.11 
Illiterate 49.82 17 5.02 1.22 

Residence location 
Rural 49.93 14 5.77 1.54 
Urban 52.03 31 5.53 0.99 

Nativity 
Native 50.63 24 5.35 1.09 
Non-native 52.24 21 5.95 1.30 

Educational 
Qualification 

PG 53.13 8 7.32 2.59 
M.Phil 48.55 11 3.30 0.99 

Ph.D 52.04 26 5.61 1.10 

Teaching experience 
<8 years 50.42 26 5.95 1.17 
9-10 years 54.75 8 3.85 1.36 
>11 years 51.18 11 5.40 1.63 

College location 
Rural 50.71 14 4.95 1.32 
Urban 51.68 31 5.96 1.07 

Type of college 
Government 53.11 9 5.95 1.98 
Aided 52.75 16 5.12 1.28 
Self-finance 49.50 20 5.58 1.25 

EE Qualification 
Yes 53.27 15 5.64 1.46 
No 50.43 30 5.48 1.00 

 Total 51.38 45 5.63 0.84 
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Table 47. Independent Sample “t”- test for Teachers’ Environmental Attitudes scores 

Independent 
variables Category N Mean SD D.F t Sig. 

Gender 
Male 19 52.95 4.49 

43 1.629 0.111 
Female 26 50.23 6.17 

Parents 
literacy 

Literate 28 52.32 5.86 
43 1.462 0.151 

Illiterate 17 49.82 5.02 

Residence 
location 

Rural 14 49.93 5.77 
43 1.165 0.250 

Urban 31 52.03 5.53 

Nativity 
Native 24 50.63 5.35 

43 0.958 0.343 
Non-native 21 52.24 5.95 

College 
location 

Rural 14 50.71 4.95 
43 0.527 0.601 

Urban 31 51.68 5.96 

EE 
Qualification 

Yes 15 53.27 5.64 
43 1.621 0.112 

No 30 50.43 5.48 

 

Table 48. One-way ANOVA for Teachers’ Environmental Attitudes scores 

Independent 
variable Source of variation D.F Sum of 

squares 

Mean 
square 

(variance) 
F Sig. 

Age 

Between Groups 

Within Groups 

Total 

2 

42 

44 

6.166 

1388.412 

1394.578 

3.083 

33.057 

0.093 0.911 

Educational 
Qualification 

Between Groups 

Within Groups 

Total 

2 

42 

44 

124.014 

1270.564 

1394.578 

62.007 

30.252 

2.050 0.141 

Teaching 
Experience 

Between Groups 

Within Groups 

Total 

2 

42 

44 

115.095 

1279.483 

1394.578 

57.548 

30.464 

1.889 0.164 

Type of 
College 

Between Groups 

Within Groups 

Total 

2 

42 

44 

127.689 

1266.889 

1394.578 

63.844 

30.164 

2.117 0.133 
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One-way analysis of variance performed on teachers’ Environmental Attitudes 

scores as the dependent variable against four independent variables (Age, Educational 

Qualification, Teaching Experience and Type of College) revealed no significant 

differences. This implies that all these teachers are having more or less the same level of 

Environmental Attitudes (Table 48).  

4.2.13 Teachers’ Attitudes towards Environmental Education 

Hypothesis - 12: No significant difference in the level of Attitudes towards 

Environmental Education among the teachers with respect to their demographic and 

personal variables 

Teachers’ views about the importance of EE in solving environmental problems, 

the role of colleges in general and the roles of their students and themselves in 

implementing EE programs were assessed by self-made 12 Likert scale statements. For 

presentation of data ‘strongly agree’ and ‘agree’, and ‘strongly disagree’ and ‘disagree’ 

responses are combined and presented in Table 49 below. 

Table 49. Frequency of Percentage Distributions of Responses to EE Attitude Statements 

Code* Statements 
Agree Undecided Disagree 

No. % No. % No. % 

36 There is a pressing need for teachers to 
become better informed so that their 
students are given the most up-to-date 
information about environmental trends 

42 93.33 1 2.22 2 4.44 

37 The methods teachers use to convey 
environmental content are less 
important than the curriculum as far as 
effective environmental education 
program is concerned 

33 73.33 0 0.00 12 26.67 

38 Since environmental degradation is 
sometimes due to the absence of options 
for engaging in environmentally 
friendly activities, the role of 
environmental education for the 
solution of environmental problems is 
insignificant 

26 57.78 10 22.22 9 20.00 
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Code* Statements 
Agree Undecided Disagree 

No. % No. % No. % 

39 Since many people do not know the full 
consequences of their environmental 
actions, environmental education is 
important 

42 93.33 2 4.44 1 2.22 

40 As information and communication 
technologies are developing faster, the 
role of higher education in realizing the 
goals of environmental education is 
insignificant 

32 71.11 1 2.22 12 26.67 

41 Environmental education should be 
delivered across the curriculum (should 
be part of all the subjects taught) 

45 100.0
0 0 0.00 0 0.00 

42 Environmental Education in higher 
education should be left to EE qualified 
teachers so that its implementation will 
become effective 

36 80.00 5 11.11 4 8.89 

43 The focus of environmental education 
should be to promote the belief in the 
rights of humans to control nature and 
the capacity of science and technology 
to manage the effects of environmental 
degradation 

36 80.00 3 6.67 6 13.33 

44 The focus of environmental education 
should be on how humans can live in 
harmony with nature 

42 93.33 2 4.44 1 2.22 

45 Environmental knowledge should be 
constructed, generated and initiated by 
the students themselves 

32 71.11 3 6.67 10 22.22 

46 Environmental teaching and learning 
should be based on standardized 
outcomes (predetermined knowledge 
and attitudes of the students) 

31 68.89 3 6.67 11 24.44 

47 Teaching about the possibility of a 
major ecological catastrophe in the 
future will alert students for a 
responsible environmental action 

42 93.33 2 4.44 1 2.22 

*The statements are coded as numbered in the questionnaire 
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The study observed inconsistencies regarding respondents’ views about the 

importance of EE in solving environmental problems. For the unfavorable statement 

which says “since environmental degradation is sometimes due to the absence of options 

for engaging in environmental friendly activities, the role of environmental education for 

the solution of environmental problems is insignificant” (Statement No 38), only 20.00% 

disagreed and quite a considerable number of respondents (57.78%) agreed. This may 

lead to an interpretation that teachers believed that it is not lack of awareness through EE 

but it is due to the “absence of options” that the environment is deteriorating. In contrast, 

more than half of the respondents (93.33%) believed that since so many people are 

ignorant of the environmental consequences of their actions, EE is important  

(Statements No 39). The majority of the respondents also believed that responsible 

environmental action comes after successful EE programs as 93.33% of them agreed to 

the statement which says ‘teaching about the possibility of a major ecological catastrophe 

in the future will alert students for a responsible environmental action (Statement No 47). 

The anthropocentric environmental belief of teachers is reflected in their attitude 

towards environmental education. For the statement which reflects an anthropocentric 

environmental worldview (Statement No 43) and states that “the focus of environmental 

education should be to promote the belief in the rights of humans to control nature and 

the capacity of science and technology to manage the effects of environmental 

degradation” only 13.33% of the respondents disagreed and the majority of them 

(80.00%) agreed. Their anthropocentric view is further reflected in their responses given 

to statement No 44 that says “the focus of environmental education should be on how 

humans can live in harmony with nature” to which except a few all (93.33%) agreed. 

This shows the majority of teachers believe that EE should not be underpinned by anti-

anthropocentric environmental worldview, but should be based on eco-centric views so 

that EE can promote how humans can live in harmony with nature. 

The percentage frequency distribution of the responses showed that belief in the 

role of teachers in the implementation of EE programs is encouraging. For the statement, 

which emphasizes on the pressing need for teacher to become better informed so that 

their students are given the most up-to-date information about environmental trends 

(Statement No 36) majority of them (93.33%) agreed. Dissimilar attitudes are reflected in 
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the responses given to statement No 37 which says, “the methods teachers use to convey 

environmental content is less important than the curriculum as far as effective 

environmental education program is concerned”. Most (73.33%) of the respondents gave 

responses in favor of the statement which implies that the majority of them believed that the 

role of the teacher is not important besides effective curriculum and other inputs in place. 

Although it is much higher than in other studies, respondents’ showed support for 

the inclusion of EE in all the subjects taught as 100% agreed for statement No 41 that 

says “environmental education should be delivered across the curriculum”. For the sake 

of comparison, the result of an international survey conducted by Ballantyne (1999) is 

reproduced below in Table 50. 

Table 50. Acceptance that EE should be taught across the curriculum by country 

(% of Respondents) 

Country  Agreed Undecided Disagreed 

Australia  65% 9% 26% 

Canada  80% - 20% 

Denmark  68% - 14% 

Finland  93% - 7% 

Germany  77% 13% 10% 

Hong Kong  62% 19% 19% 

Japan  80% 10% 10% 

Korea  57% 10% 33% 

Namibia  80% 20% - 

New Zealand  86% - 14% 

Poland  71% 21% 7% 

South Africa  87% 9% 4% 

Saudi Arabia  73% - 27% 

Singapore  92% - 8% 

Sweden  75% - 25% 

Switzerland  91% - 9% 

UK  61% 15% 24% 

USA  59% 17% 24% 

Ethiopia                                  40% 32% 28% 
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Positive view is notable with regard to the role of colleges in realizing the goals of 

EE as evidenced by the responses given to statement No. 40 that states that “as 

information and communication technologies are developing faster, the role of higher 

education in realizing the goals of environmental education is insignificant” to which 

71.11% agreed and 26.67% disagreed. This could imply that 1/4th of the teachers who 

believe that colleges other than information sources are more important for 

environmental awareness. 

The study also revealed that the majority of the respondents show strong support 

for action-oriented strategy for EE as 71.11% of them agreed to the statement 

“environmental knowledge should be constructed, generated and initiated by the students 

themselves” (Statement No 45). Further, 68.89% agreed to the statement “environmental 

teaching and learning should be based on standardized outcomes” (Statement No 46), a 

strategy which encourage students to be active recipients. The mean score for EE attitude 

for the 45 teacher participants is 39.6 (range of 34-51). This is equal to 3.3 (above 

average) in a five-point scale. This indicates that respondents generally have positive 

attitudes towards EE and it conforms with the findings of Melaku (1994). 

The descriptive analysis revealed that the mean scores of the male teachers, 

<30years aged teachers, teachers with literate parents, urban teachers, non-native 

teachers, post graduate teachers, teachers with <8 years teaching experience, urban 

college teachers, government college teachers and EE qualified teachers is above the total 

mean score  and is marginally higher than their respective counterparts’ mean score and it 

implies that they possessed with positive attitude towards EE (Table 51).  

An independent-samples t-test conducted to compare the dependent variable level of 

teachers’ attitudes towards EE scores with independent variables (Gender, Parents’ 

literacy, Residence location, Nativity, College location and Environmental Education 

Qualification) revealed nativity having statistically significant differences between the 

scores of native (M=38.17, SD=3.06) and non-native (M=41.23, SD=4.46) teachers  

[t (43) = -2.722, p = 0.009]. Likewise location of college too have significant influence as 

seen by the differences between rural (M=37.79, SD=3.38) and urban (M=40.41, 

SD=4.09) teachers (t (43) = -2.101, p = 0.042). This implies that non-native and urban 

teachers have greater positive attitudes towards EE as a subject (Table 52). 
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Table 51. Mean Scores and SD of Teachers’ Attitudes towards Environmental Education  

Independent 
Variable Category Mean N Std. 

Deviation 
Std. Error 
of Mean 

Gender 
Male 39.63 19 3.40 0.78 

Female 39.58 26 4.52 0.89 

Age 

<30 41.92 12 5.04 1.45 

31-40 38.47 19 3.55 0.81 

>41 39.14 14 3.06 0.82 

Parents literacy 
Literate 40.21 28 4.54 0.86 

Illiterate 38.59 17 2.90 0.70 

Residence location 
Rural 38.50 14 3.98 1.06 

Urban 40.10 31 4.04 0.72 

Nativity 
Native 38.17 24 3.06 0.62 

Non-native 41.24 21 4.46 0.97 

Educational 
Qualification 

PG 40.88 8 4.76 1.68 

M.Phil 38.64 11 3.20 0.97 

Ph.D 39.62 26 4.17 0.82 

Teaching experience 

<8 years 39.92 26 4.57 0.90 

9-10 years 38.25 8 3.54 1.25 

>11 years 39.82 11 3.03 0.91 

College location 
Rural 37.79 14 3.38 0.90 

Urban 40.42 31 4.10 0.74 

Type of college 

Government 40.44 9 4.98 1.66 

Aided 39.69 16 4.74 1.19 

Self-finance 39.15 20 3.01 0.67 

EE Qualification 
Yes 40.40 15 4.22 1.09 

No 39.20 30 3.96 0.72 

 Total 39.60 45 4.04 0.60 
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Table 52. Independent Sample “t”- test on scores of Teachers’ Attitudes towards EE 

Independent 
variables Category N Mean SD D.F t Sig. 

Gender 
Male 19 39.63 3.40 

43 0.044 0.965 
Female 26 39.58 4.52 

Parents’ 
literacy 

Literate 28 40.21 4.54 
43 1.319 0.194 

Illiterate 17 38.59 2.90 

Residence 
location 

Rural 14 38.50 3.98 
43 1.234 0.224 

Urban 31 40.10 4.04 

Nativity 
Native 24 38.17 3.06 

43 2.722 0.009* 
Non-native 21 41.24 4.46 

College 
location 

Rural 14 37.79 3.38 
43 2.101 0.042* 

Urban 31 40.42 4.10 

EE 
Qualification 

Yes 15 40.40 4.22 
43 0.938 0.354 

No 30 39.20 3.96 

*Significant at 0.05 level 

One-way ANOVA performed on scores of teachers’ attitudes towards EE as the 

dependent variable against four independent variables (Age, Educational Qualification, 

Teaching Experience and Type of College) revealed no significant differences were 

found among respondents. Because, these group of teachers have same level of attitude 

towards EE subject (Table 53).  
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Table 53. One-way ANOVA on scores for Teachers’ Attitudes towards Environmental 

Education 

Independent 
variable  Source of variation D.F 

Sum of 
squares 

Mean 
square 

(variance) 
F Sig. 

Age 

Between Groups 

Within Groups 

Total 

2 

42 

44 

91.432 

627.368 

718.800 

45.716 

14.937 

3.061 0.057 

Educational 
Qualification 

Between Groups 

Within Groups 

Total 

2 

42 

44 

23.226 

695.574 

718.800 

11.613 

16.561 

0.701 0.502 

Teaching 
Experience 

Between Groups 

Within Groups 

Total 

2 

42 

44 

17.817 

700.983 

718.800 

8.909 

16.690 

0.534 0.590 

Type of College 

Between Groups 

Within Groups 

Total 

2 

42 

44 

10.590 

708.210 

718.800 

5.295 

16.862 

0.314 0.732 

4.2.14 Teachers’ Actual Practice of Environmental Education 

What are the teachers’ pedagogical practices for teaching EE in college settings? 

Hypothesis - 13: No significant difference in the teachers’ teaching practices of EE with 

respect to their demographic and personal data. 

One section of the survey asked respondents to rate how often they practice EE 

activities related to three areas; 1) teaching of EE Statements 48-54 in the questionnaire); 

2) involvement in extracurricular activities in colleges (Statements 55-61 in the 

questionnaire); and 3) involvement in community activities (Statements 62-68 in the 

questionnaire). 

The mean score of the 45 participants for the 21 statements is generally good 

which is 3.39 (between sometimes and often) in the range of 1 (never) to 5 (usually).  

The average response for each statement ranged from 2.31 for statement No 59 which 
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says “I write articles about the environment to be read during the flag ceremony” to 4.24 

for statement No 48 which says “I present environmental knowledge/concepts in class”. 

EE should aim primarily at influencing student decision making and teaching 

approach should incorporate, beside classroom activities, action at home, educational 

institutions and community levels (Ballantyne & Packer, 1996; Ballantyne, 1999). Even 

though teachers’ practice of EE is generally inadequate, the rank order of statements 

based on mean responses revealed that teachers emphasize most on classroom activities. 

The result also showed that respondents are reluctant to conduct extracurricular activities 

related to EE than engaging them in community based environmental actions.  

One concern here is that extracurricular activities in colleges, which are very important 

strategies to support EE are neglected by the teachers and that undermine the successful 

implementation of EE programs in colleges. 

Activities that are most frequently practiced by the teachers include presenting 

environmental concepts in class, evaluating the curriculum and text book of the EE 

subject with regard to environmental issues, introducing students to some general ways of 

solving certain environmental problems and guiding them to apply such methods to other 

problems, guiding students to explore local environmental problems and solutions, teach 

the local community about environmental issues and bringing interesting pictures on 

environmental issues and show to the students.  The least frequently practiced activities 

include organizing and leading environmental clubs, contributing articles concerning 

environmental issues to regional and/or national media, creating links between colleges 

and environmental NGOs or government offices, gathering posters concerning 

environmental issues and displaying them in the college campus, promoting desirable 

environmental ethics among students and writing articles on environmental issues to be 

read during flag ceremonies (Table 54).  
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Table 54. Rankings of EE Practices 

Code* Statements Modal 
response Mean Rank 

48 I present environmental knowledge/concepts in class 5 4.24 1 
54 I evaluate the curriculum and text book of the subject 

I teach with regard to environmental issues  5 3.96 2 

50 I introduce my students to some general ways of 
solving certain environmental problems and guide 
them to apply such methods to other problems  

4 3.84 3 

49 I guide students to explore local environmental 
problems and solutions consciously  4 3.82 4 

65 I give quick and positive response when I am asked 
to contribute money for environmental protection  5 3.80 5 

68 With regard to environmental behavior, I attempt to 
be a role model for the community in my lifestyles  3 3.69 6 

52 I read in class interesting articles about environmental 
issues that I get from books, newspapers, magazines etc.  3 3.65 7 

66 I teach the local community about environmental issues  4 3.62 8 
53 I bring interesting pictures on environmental issues 

and show to my students  5 3.58 9 

56 I organize question and answer program on 
environmental issues  3 3.42 10 

61 I plant trees in the college compound  5 3.39 11 
64 I actively participate in local community organizations 

working for the environment  3 3.38 12 

51 I assign students to bring some materials from the 
local environment to be used for teaching  3 3.36 13 

63 I actively participate in environmental actions of the 
community of which I am a member  5 3.31 14 

60 I conduct local researches concerning environmental 
issues  5 3.27 15 

55 I organize and lead environmental clubs in colleges  5 3.13 16 
58 I gather posters concerning environmental issues and 

stick them in the college campus so that students can 
learn  

3 3.11 17 

62 I contribute articles concerning environmental issues 
to regional and/or national mass media  1 3.02 18 

57 I create links between my college and NGOs and 
government offices which work for the protection of 
the environment  

1 2.73 19 

67 I use the institution to which I belong to promote the 
desirable environmental ethic  1 2.62 20 

59 I write articles about the environment to be read 
during the flag ceremony  1 2.31 21 

*The statements are coded as numbered in the questionnaire 
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The descriptive analysis revealed that the mean raw scores of the male teachers, 

>41years aged teachers, teachers with illiterate parents, rural teachers, non-native 

teachers, Ph.D holding teachers, teachers with 9-10 years teaching experience, rural 

college teachers, government college teachers and EE qualified teachers is above the total 

mean score. Their score is also marginally higher than their counterpart’s score and hold 

higher number of EE classroom practices (Table 55).  

Table 55. Mean Scores and SD of scores for Teachers’ Teaching Practices of EE  

Independent 
Variable Category Mean N Std. 

Deviation 
Std. Error 
of Mean 

Gender 
Male 78 19 15.94 3.66 
Female 65.96 26 18.05 3.54 

Age 
<30 62.00 12 17.32 5.00 
31-40 71.16 19 17.81 4.08 
>41 78.64 14 16.43 4.39 

Parents literacy 
Literate 70.57 28 17.98 3.40 
Illiterate 71.82 17 18.64 4.52 

Residence location 
Rural 75.00 14 13.34 3.56 
Urban 69.26 31 19.73 3.54 

Nativity 
Native 69.71 24 17.10 3.49 
Non-native 72.57 21 19.36 4.22 

Educational 
Qualification 

PG 67.00 8 18.91 6.69 
M.Phil 62.27 11 17.00 5.13 

Ph.D 76.00 26 17.09 3.35 

Teaching experience 
<8 years 67.38 26 17.34 3.40 
9-10 years 85.38 8 15.29 5.40 
>11 years 69.27 11 17.69 5.33 

College location 
Rural 73.07 14 17.49 4.68 
Urban 70.13 31 18.48 3.32 

Type of college 
Government 79.22 9 19.04 6.35 
Aided 70.19 16 16.83 4.21 
Self-finance 68.05 20 18.30 4.09 

EE Qualification 
Yes 73.40 15 17.64 4.56 
No 69.87 30 18.41 3.36 

 Total 71.04 45 18.03 2.69 
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An independent-samples t-test conducted to compare the scores relating to  the 

level of teachers’ practices for teaching EE with independent variables (Gender, Parents’ 

literacy, Residence Location, Nativity, College Location and EE Qualification) revealed 

gender having statistically significant differences; the male teachers had higher scores 

(M=78.00, SD=15.94) than female teachers (M=65.96, SD=18.05)[t (43) = 2.319,  

p = 0.025]. This implies that male teachers showed higher number of EE teaching 

practices in college settings (Table 56). 

Table 56. Independent Sample “t”- test on score for Teachers’ Teaching Practices of EE 

Independent 
Variables Category N Mean SD D.F t Sig. 

Gender 
Male 19 78 15.94 

43 2.319 0.025* 
Female 26 65.96 18.05 

Parents 
literacy 

Literate 28 70.57 17.98 
43 0.223 0.824 

Illiterate 17 71.82 18.64 

Residence 
location 

Rural 14 75.00 13.34 
43 0.989 0.328 

Urban 31 69.26 19.73 

Nativity 
Native 24 69.71 17.10 

43 0.527 0.601 
Non-native 21 72.57 19.36 

College 
location 

Rural 14 73.07 17.49 
43 0.502 0.618 

Urban 31 70.13 18.48 

EE 
Qualification 

Yes 15 73.40 17.64 
43 0.615 0.542 

No 30 69.87 18.41 

*Significant at 0.05 level 
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Table 57. One-way ANOVA of scores for Teachers’ Teaching Practices of EE 

Independent 
variable Source of variation D.F 

Sum of 
squares 

Mean 
square 

(variance) 
F Sig. 

Age 

Between Groups 

Within Groups 

Total 

2 

42 

44 

1790.171 

12517.741 

14307.911 

895.085 

298.041 

3.003 0.060 

Educational 
Qualification 

Between Groups 

Within Groups 

Total 

2 

42 

44 

1615.729 

12692.182 

14307.911 

807.865 

302.195 

2.673 0.081 

Teaching 
Experience 

Between Groups 

Within Groups 

Total 

2 

42 

44 

2025.700 

12282.211 

14307.911 

1012.850 

292.434 

3.464 0.041* 

Type of College 

Between Groups 

Within Groups 

Total 

2 

42 

44 

792.968 

13514.943 

14307.911 

396.484 

321.784 

1.232 0.302 

*Significant at 0.05 level 

One-way analysis of variance performed on the scores for teachers’ teaching 

practices of Environmental Education as the dependent variable against four independent 

variables (Age, Educational Qualification, Teaching Experience and Type of College) 

revealed statistically significant difference for independent variable teaching experience 

(F (2, 42) = 3.464, p = 0.041) when comparing all the participants’ EE practices. Tukey 

post-hoc test for the mean difference of teachers’ concerns scores revealed that there was 

a statistically significant difference among the lower scores of <8 years (67.38 ± 17.34,  

p = 0.033) group when compared with the higher scores of 9-10 years (85.38 ± 15.29) 

group (Table 57). This implies that only teachers having 9-10 years of teaching 

experience holds greater level of teaching practices with regard to EE as a subject. 

4.2.15 Teachers’ Awareness-Attitude-Practice linkage 

The long dominant focus of EE research on individual behavior change has 

contributed, at least in part, to the persistent but ill-founded assumption of many EE and 
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interpretation programs that an increase in environmental awareness will produce a 

change in attitude that will lead directly to more environmentally responsible behavior 

(Heimlich & Ardoin, 2008). An analysis of the relationships among the teachers’ 

awareness, attitudes and practice of environmental issues and EE showed a moderate 

positive correlation between awareness and attitudes. However, their awareness and 

attitudes did not provide the platform for their actual practice as it is associated with 

neither of them (Table 58). 

Table 58. Pearson’s Product Moment Correlation 

 Awareness Environmental 
Attitude 

EE 
Attitude 

EE 
Practices 

Awareness 

Pearson 
Correlation     

Sig. (2-tailed)     

N 45    

Environmental 
Attitude 

Pearson 
Correlation 0.550    

Sig. (2-tailed) 0.000*    

N 45 45   

EE Attitude 

Pearson 
Correlation 0.436 0.606   

Sig. (2-tailed) 0.003* 0.000*   

N 45 45 45  

EE Practices 

Pearson 
Correlation -0.103 0.027 -0.019  

Sig. (2-tailed) 0.502 0.860 0.901  

N 45 45 45 45 

** Correlation is significant at the 0.01 level (2-tailed). 
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4.2.16 Teachers’ Information Sources on Environmental Issues and EE 

What are the sources of information for teachers about environmental issues and EE? 

Given six important sources of information for environmental issues and EE, 

teachers were asked to rate the degree to which each has been useful for their knowledge, 

attitude and skills. The five response options were ‘greatly useful’, ‘considerably useful’, 

‘somewhat useful’, ‘little useful’ and ‘not useful’ with points 5, 4, 3, 2 and 1, 

respectively. The responses were used to rank the different experiences. The results are 

summarized in Table 59. 

The overall rank showed that electronics media was the most important source of 

information followed by personal reading and in-service training. However, personal 

reading was ranked highest by teachers residing in both urban and rural. Likewise, 

teachers belonging to literate parental family, teachers with more than >11 years of 

teaching experience, teachers with 9-10 years of teaching experience and teachers 

working in urban colleges showed that it is their most important source of information. 

For EE program to succeed in colleges, the fundamental ideas and practical 

procedures underpinning it should be incorporated into wider pre-service and in-service 

teachers’ professional learning (Kennelly, Taylor and Jenkins, 2008). Against this, 

trainings (both pre-service and in-service), workshops (conferences) and print media 

were ranked low in the list of information sources. This suggests that teachers lack 

sufficient training to implement EE programs in colleges. 

The low rank of pre-service training is particularly important because it indicates 

that teachers’ college studies insufficiently prepared them for their environmental 

teaching. This result agrees with the result of the studies done by Ballantyne (1999), 

Tarabula et. al. (2004) and Cutter-Mackenzie & Smith (2003) who reported that  

per-service training inadequately prepared teachers for teaching EE. When in-service 

trainings and workshops were important to fill this gap (Ham, Rellergert Taylor & 

Krumpe, 1987/88; Aklilu, 2009) it is unfortunate that they are not serving this purpose as 

they were also ranked low. 
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Table 59.  Rankings of the different experiences that have been useful for the teachers’ 

knowledge, attitudes and skills about environmental issues and EE 

Rank by 
Independent 

Variable 
Category 

Experiences (sources of information) 

Pre-
service 

training 

In-
service 

training 

Workshops/ 
Conferences 

Personal 
reading 

Electronics 
media 

Print 
media Others 

Gender 
Male 6 5 3 2 1 4 7 

Female 4 1 6 2 3 5 7 

Age 

<30 6 1 4 3 2 5 7 

31-40 5 6 3 2 1 4 7 

>41 6 4 1 2 3 5 7 

Parents’ 
literacy 

Literate 6 4 3 1 2 5 7 

Illiterate 3 1 4 6 2 5 7 

Residence 
location 

Rural 3 4 5 1 2 6 7 

Urban 6 3 4 1 2 5 7 

Nativity 
Native 6 3 1 4 2 5 7 

Non-native 6 3 4 2 5 1 7 

Educational 
Qualification 

PG 5 1 6 3 2 4 7 

M.Phil 5 4 1 3 2 6 7 

Ph.D 6 4 3 2 1 5 7 

Teaching 
experience 

<8 years 6 2 4 3 1 5 7 

9-10 years 4 5 3 1 2 6 7 

>11 years 6 4 3 1 2 5 7 

College 
location 

Rural 3 6 4 2 1 5 7 

Urban 6 2 4 1 3 5 7 

Type of 
college 

Government 6 4 3 2 1 5 7 

Aided 6 4 5 2 3 1 7 

Self-finance 1 4 3 5 2 6 7 

EE 
Qualification 

Yes 6 4 3 2 1 5 7 

No 6 2 4 3 1 5 7 

Overall Rank  6 3 4 2 1 5 7 
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4.2.17 Students’ Feelings about their Competence to Learn Environmental 

Education 

To what extent do students feel competent in and prepared for learning EE? 

Participants were also asked to rate whether they feel competent to learn five 

different aspects that are related to the general aims of environmental education. The 

alternatives provided were excellent, very good, good, fair and poor with points 5, 4, 3, 2 

and 1, respectively. The responses were used to rank the students’ feelings about their 

competence to learn EE. The results are summarized in Table 60. 

The analysis of the ranks by the various categories of the independent variables 

further showed that there are similarities in feelings among the different groups of 

students. Result shows that students felt relatively most competent in acquiring 

awareness, knowledge and attitude towards environment. At the same time, they felt least 

competent in acquiring skills and taking actions towards environmental issues. The only 

difference observed is that students with ages 19-23 years, students belonging to urban 

area, third year students, students above fifth year, agricultural students, aided college 

students, post graduate and research students felt competent in acquiring knowledge and 

understanding about the environment than acquiring awareness and sensitivity to the 

environment. 
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Table 60. Rankings of the Students’ Feelings about their Competence to Learn EE 

Rank by 
Independent 

Variable 
Category 

Acquiring 
awareness 

and 
sensitivity to 

the 
environment 

Acquiring 
knowledge 

and 
understanding 

about the 
environment 

Acquiring 
attitudes 

and values 
towards the 
environment 

Learning skills 
in identifying 
and solving 

environmental 
problems 

Acquiring a 
sense of 

responsibility 
through 

participation 
and action 

Gender 
Male 1 2 3 4 5 
Female 1 2 3 4 5 

Age 
<18 1 2 3 5 4 
19-23 2 1 3 4 5 
>24 2 3 1 5 4 

Parents’ 
literacy 

Literate 1 2 3 4 5 
Illiterate 1 2 3 4 5 

Residence 
location 

Rural 1 2 3 4 5 
Urban 2 1 3 4 5 

Nativity 
Native 1 2 3 4 5 
Non-native 1 2 3 4 5 

Year of 
Study 

First Year 1 2 3 5 4 
Second 
Year 1 2 3 4 5 

Third Year 2 1 3 4 5 
Fourth Year 1 2 3 4 5 
Above Fifth 
Year 3 1 2 4 5 

Type of 
Course 

Agricultural 4 1 3 2 5 
Arts & 
Science 1 2 3 4 5 

Engineering 1 2 3 4 5 
Polytechnics 1 2 3 4 5 
Teacher 
Education 1 2 3 4 5 

Type of 
College 

Government 1 2 3 4 5 
Aided 3 1 2 4 5 
Self-Finance 1 2 3 4 5 

Type of 
Programme 

Under 
Graduate 1 2 3 4 5 

Post 
Graduate 2 1 3 4 5 

Research 4 1 5 2 3 
Diploma 1 2 3 4 5 

Overall 
Rank 

 1 2 3 4 5 
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4.2.18 Teachers’ Feelings about their Competence to Teach Environmental Education 

To what extent do teachers feel competent in and prepared for teaching EE? 

Participants were also asked to rate whether they feel competent to teach five 

different aspects that are related to the general aims of EE. The alternatives provided 

were excellent, very good, good, fair and poor with points 5, 4, 3, 2 and 1, respectively. 

The responses were used to rank the teachers’ feelings about their competence to teach 

EE. The results are summarized in Table 61. 

Table 61. Mean Scores of Responses for the Various Aspects of EE 

Code* Statements Mean Rank 

76 Developing awareness and sensitivity to the environment  3.98 1 

77 Developing knowledge and understanding about the environment  3.91 2 

78 Developing attitudes and values towards the environment  3.77 3 

79 Teaching skills in identifying and solving environmental 
problems  3.68 4 

80 Developing a sense of responsibility through participation and 
action  3.66 5 

Total 

 

3.8 
 

*The statements are coded as numbered in the questionnaire 

The analysis of the ranks by the various categories of the independent variables 

further showed that there are similarities in their feelings among the different groups of 

teachers (Table 62). They felt relatively most competent in developing awareness and 

sensitivity to the environment and least competent in developing a sense of responsibility 

through participation and action. There are a few  differences observed that is male teachers, 

teachers with ages greater than 41 years, teachers belonging  to rural area, teachers with 9-10 

years of teaching experience, teachers working in the rural colleges and government college 

teachers felt competent in developing knowledge and understanding about the environment 

than developing awareness and sensitivity to the environment. Another difference is teachers 

with M.Phil qualification felt competent in developing attitude and values towards the 

environment than developing awareness and sensitivity to the environment. 
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Table 62. Rank of teachers’ competence to teach the various aspects of EE 

Rank by 
Independent 

Variable 
Category 

Aspects of Environmental Education 

Developing 
awareness 

and 
sensitivity to 

the 
environment 

Developing 
knowledge 

and 
understanding 

about the 
environment 

Developing 
attitude and 

values 
towards the 
environment 

Teaching skills 
in identifying 
and solving 

environmental 
problems 

Developing a 
sense of 

responsibility 
through 

participation 
action 

Gender 
 

Male 2 1 3 4 5 

Female 1 3 2 4 5 

Age 
 

<30 1 3 2 5 4 

31-40 1 2 3 5 4 

>41 2 1 4 3 5 

Parents’ 
literacy 

Literate 1 2 3 4 5 

Illiterate 1 2 3 5 4 

Residence 
location 

Rural 2 1 3 4 5 

Urban 1 2 3 5 4 

Nativity 
 

Native 1 2 3 5 4 

Non-native 1 2 3 4 5 

Educational 
Qualification 
 

PG 1 2 3 4 5 

M.Phil 2 3 1 4 5 

Ph.D 1 2 3 4 5 

Teaching 
experience 
 

<8 years 1 2 3 5 4 

9-10 years 2 1 4 3 5 

>11 years 1 2 3 4 5 

College 
location 

Rural 4 1 3 2 5 

Urban 1 2 3 5 4 

Type of 
college 
 

Government 3 1 4 2 5 

Aided 1 2 3 5 4 

Self-finance 1 3 2 5 4 

EE 
Qualification 

Yes 1 2 4 3 5 

No 1 2 3 5 4 

Overall Rank 1 2 3 4 5 
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4.2.19 Learning Environmental Education: Opportunities and constrains for students 

In order to ascertain the extent to which students benefited from various factors 

for EE, they were given a list of four facilitating factors for which they were asked to rate 

against five options (greatly important, considerably important, somewhat important, 

little important and not important, coded 5, 4, 3, 2 and 1, respectively). The responses 

given to these statements were used to rank these factors and are presented in Table 63. 

Table 63. Rankings of the various opportunities for EE learning 

Rank by 
Independent 

Variable 
Category Government 

Policy 
The 

curriculum 

The text 
books and 

teaching aids 

The college 
management Others 

Gender Male 1 2 3 4 5 
Female 1 4 3 2 5 

Age 
<18 1 4 3 2 5 
19-23 1 3 4 2 5 
>24 4 3 1 2 5 

Parents’ 
literacy 

Literate 1 4 3 2 5 
Illiterate 1 4 3 2 5 

Residence 
location 

Rural 1 4 3 2 5 
Urban 1 3 4 2 5 

Nativity Native 1 4 3 2 5 
Non-native 1 4 3 2 5 

Year of 
Study 

First Year 1 4 3 2 5 
Second Year 1 3 4 2 5 
Third Year 1 2 4 3 5 
Fourth Year 2 4 3 1 5 
Above Fifth 
Year 3 1 2 4 5 

Type of 
Course 

Agricultural 1 3 4 2 5 
Arts & 
Science 1 4 2 3 5 

Engineering 1 3 4 2 5 
Polytechnics 1 3 2 4 5 
Teacher 
Education 4 3 2 1 5 

Type of 
College 

Government 1 4 3 2 5 
Aided 2 4 1 3 5 
Self-Finance 1 2 4 3 5 

Type of 
Programme 

Under 
Graduate 1 4 3 2 5 

Post 
Graduate 1 2 3 4 5 

Research 1 4 2 3 5 
Diploma 1 3 2 4 5 

Overall Rank  1 4 3 2 5 
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The result indicated that the government policies are the most important 

enhancing factors followed by the college management, textbooks and teaching aids and 

the curriculum. It is not surprising that government policies are ranked highest because, 

obviously, they are the most reliable and regulatory guidelines for implementing 

successful EE programme for any educational system. What is surprising is that 

curriculum was ranked almost unanimously last by all the categories of students. This is a 

major concern because without understanding the meaning and purpose of higher 

education curriculum cross-curricular themes like EE cannot be implemented 

successfully. 

An analysis done to investigate the extent to which the different obstacles hinder 

the respondents’ EE activities revealed that time constraints, lack of funding, lack of 

training and heavy workload were the first four factors that constrained their learning 

activities. Whereas the low emphasis given to EE in the curriculum, lack of teaching 

resources, lack of college support and lack of students’ commitment were the last four 

factors (Table 64).  
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Table 64. Rankings of the various obstacles that hinder students’ EE activities 

Rank by 
Independent 

Variable 
Category Time 

constraints 

Lack of 
teaching 
materials 

Lack of 
training 

Heavy 
workload 

Lack of 
college 
support 

Lack of 
commitment 

The less 
emphasis 

given to EE 

Lack of 
funding 

Gender Male 1 6 4 5 7 8 3 2 
Female 1 5 4 3 7 8 6 2 

Age 
<18 1 5 4 3 7 8 6 2 
19-23 1 6 3 4 7 8 5 2 
>24 2 5 3 4 6 8 7 1 

Parents’ literacy Literate 1 6 4 3 7 8 5 2 
Illiterate 1 4 3 5 7 8 6 2 

Residence 
location 

Rural 1 6 3 5 7 8 4 2 
Urban 1 6 4 3 7 8 5 2 

Nativity Native 1 6 4 3 7 8 5 2 
Non-native 1 6 3 4 7 8 5 2 

Year of Study 

First Year 1 5 3 4 7 8 6 2 
Second Year 1 6 5 4 7 8 3 2 
Third Year 1 6 5 4 7 8 3 2 
Fourth Year 3 6 2 4 7 8 5 1 
Above Fifth Year 1 4 3 5 7 8 6 2 

Type of Course 

Agricultural 2 6 5 3 8 7 4 1 
Arts & Science 1 5 3 4 7 8 6 2 
Engineering 1 6 4 2 7 8 5 3 
Polytechnics 1 6 4 5 7 8 3 2 
Teacher Education 3 6 1 4 7 8 5 2 

Type of College 
Government 2 6 3 4 7 8 5 1 
Aided 2 6 5 3 7 8 4 1 
Self-Finance 1 6 3 4 7 8 5 2 

Type of 
Programme 

Under Graduate 1 6 3 4 7 8 5 2 
Post Graduate 2 6 4 3 7 8 5 1 
Research 2 3 4 5 6 8 7 1 
Diploma 1 6 4 5 7 8 3 2 

Overall Rank  1 6 3 4 7 8 5 2 
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4.2.20 Teaching Environmental Education: Opportunities and Constraints 

What are the opportunities and constraints for the teaching EE? 

In order to ascertain the extent to which teachers benefited from various factors 

for EE, they were given a list of four facilitating factors for which they were asked to rate 

against five options (greatly important, considerably important, somewhat important, 

little important and not important, coded 5, 4, 3, 2 and 1, respectively). Their responses to 

the statements were used to rank these factors, which are presented in Table 65. 

Table 65 Rankings of the various opportunities for EE teaching 

Rank by 
Independent 

Variable 
Category 

Opportunities 

Government 
Policy 

The 
curriculum 

The text books 
and teaching 

aids 

The college 
management Others 

Gender 
Male 1 2 4 3 5 
Female 1 3 4 2 5 

Age 
<30 1 3 4 2 5 
31-40 2 3 4 1 5 
>41 1 2 4 3 5 

Parents’ 
literacy 

Literate 1 2 4 3 5 
Illiterate 1 4 3 2 5 

Residence 
location 

Rural 1 2 3 2 5 
Urban 1 3 4 2 5 

Nativity 
Native 1 3 4 2 5 
Non-native 1 2 4 3 5 

Educational 
Qualification 

PG 1 3 4 2 5 
M.Phil 1 2 3 4 5 
Ph.D 1 2 4 3 5 

Teaching 
experience 

<8 years 1 3 4 2 5 
9-10 years 1 2 3 4 5 
>11 years 1 3 4 2 5 

College 
location 

Rural 1 2 4 3 5 
Urban 1 3 4 2 5 

Type of 
college 

Government 1 2 4 3 5 
Aided 1 2 4 3 5 
Self-finance 1 4 3 2 5 

EE 
Qualification 

Yes 1 2 4 3 5 
No 1 2 4 3 5 

Overall Rank 1 2 4 3 5 
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The result indicated that the government policies are the most important 

enhancing factors followed by the curriculum, the college management and textbooks.  

It is surprising that government policies are ranked highest because, obviously, they are 

the most important and vital documents for successful implementation of any 

programme. What is surprising is that textbook was ranked last almost unanimously by 

all the categories of teachers. This is a major concern because, obviously, they are the 

immediate, easily accessible and readily available sources for teachers. 

An analysis done to investigate the extent to which the different obstacles hinder 

the respondents’ EE activities revealed that time constraints, lack of funding, heavy 

workload and the low emphasis given to EE in the curriculum were the first four factors 

that constrained their activities. Lack of teaching resources, lack of training, lack of 

teachers’ commitment and lack of college support were the last four factors (Table 66).  

The present study results reflects the results of Ham and Swing (1987/88) and Ballantyne 

(1999) studies. 

Table 66 Rankings of the various obstacles that hinder teachers’ EE activities 

Rank by 
Independent 

Variable 
Category 

Obstacles 

Time 
constraints 

Lack of 
teaching 
materials 

Lack of 
training 

Heavy 
workload 

Lack of 
college 
support 

Lack of 
commitment 

The less 
emphasis 
given to 

EE 

Lack of 
funding 

Gender 
Male 1 5 6 3 7 8 4 2 

Female 1 6 3 2 8 7 4 5 

Age 

<30 1 5 2 3 8 6 4 7 

31-40 1 3 4 5 7 8 6 2 

>41 3 5 7 4 6 8 2 1 

Parents’ 
literacy 

Literate 1 4 5 2 8 7 6 3 

Illiterate 1 3 4 7 5 8 6 2 

Residence 
location 

Rural 2 4 6 8 5 7 3 1 

Urban 1 5 4 2 8  6 3 

  



153 

 

Rank by 
Independent 

Variable 
Category 

Obstacles 

Time 
constraints 

Lack of 
teaching 
materials 

Lack of 
training 

Heavy 
workload 

Lack of 
college 
support 

Lack of 
commitment 

The less 
emphasis 
given to 

EE 

Lack of 
funding 

Nativity 
Native 1 3 5 2 7 8 4 6 

Non-native 2 6 5 3 8 7 4 1 

Educational 
Qualification 

PG 1 6 2 3 8 7 4 5 

M.Phil 1 3 2 4 8 7 6 5 

Ph.D 1 5 6 3 7 8 4 2 

Teaching 
experience 

<8 years 1 5 4 3 8 7 6 2 

9-10 years 1 7 6 2 5 8 4 3 

>11 years 2 4 6 5 8 7 3 1 

College 
location 

Rural 2 4 6 1 7 8 5 3 

Urban 1 6 5 4 8 7 3 2 

Type of 
college 

Government 4 5 6 3 7 8 2 1 

Aided 1 2 3 4 8 7 6 5 

Self-finance 1 5 6 3 7 8 4 2 

EE 
Qualification 

Yes 1 5 7 4 6 8 3 2 

No 1 6 4 3 8 7 5 2 

Overall Rank 1 5 6 3 8 7 4 2 

The table 67 presents a summary of all demographic and personal variables 

regarding teachers’ awareness, attitude and practices in terms of presence (yes) or 

absence (no) of statistically significant differences among the groups. 

Gender studies revealed that, female students are having significantly higher level 

of environmental awareness, knowledge and self-efficacy than male students have. It is 

similar to the study published by Gunde & Parit (2015), and Hamidian & Salajegheh 

(2012). The reason behind this would be that in recent years, female students’ gross 

enrollment ratio in higher education is relatively more than male students (UGC Annual 

Report, 2014-15) and also they are more studious having higher pass percentage in their 
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final exams. Improvement in literacy rate plays a crucial role in raising awareness of 

environmental challenges and shaping the attitudes and behaviours and that can make a 

difference. Hence, students of literate parents are having remarkably higher level of 

environmental awareness and environmental actions than the students of illiterate parents 

have. Here, literate parents having greater capability for parental teaching / guidance 

about environment through which they can help to promote awareness on environmental 

issues and the acquisition of environmental skills. It has been found that when parents are 

involved in their children’s education, children have better grades and test scores, better 

attitudes and behavior (Brown, 1989; Peterson, 1989). 

Rural students are having notably higher level of environmental awareness, social 

responsibility and inclination to environmental actions than urban students have. It agrees with 

the observations of Vashist (2001). Because, their rural lifestyle – in other words – utopian 

yearnings that will help them to improve the skill of interpretation on gathered environmental 

information and which leads the students to well aware about their environment. Rural students 

to favour protecting environment because their leisure often involves greater interaction with 

nature and their families usually rely on the land for agriculture and livestock (Severino, 2015). 

It was seen that non-native students possess better environmental awareness than their urban 

counterparts do. It is obvious that those who coming from outside will have better level of 

interest in understanding their new locality and further there is a possibility that community / 

area from which they come have a better environmental consciousness.  

The age-wise result shows that >24 years students have appreciably higher level 

of environmental awareness and sense of social responsibility. Age possibly will help the 

students to foster their sense of responsibility and "proactive citizenship," so that when 

they become adults they will make choices based on the perspective they could develop 

in course of growing up. The results relating to ‘Year of study’ indicates that above fifth 

year students are good in environmental awareness and self-efficacy, fourth year students 

in attitudes and environmental actions, and third year students in knowledge. 

The results find that agricultural students are good in environmental awareness, 

attitudes, knowledge, while teacher educator students good in self-efficacy. It was seen 

that arts and science students were good in environmental actions. In general, agricultural 
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stream have greater scope to learn environmental information than those from other 

streams because their curriculum were framed upon environmental ideas. Arts and 

science students find more free hours to participate in the environmental activities, which 

is restricted to students of other disciplines. 

‘Type of college’ studies revealed that government college students are good in 

environmental awareness, attitudes, knowledge and self-efficacy, while aided college students 

are good in social responsibility. Government college students are possibly having better liberty 

in engaging environment related activities than students of other type of colleges because for 

them liberty is minimal and forced compliance to curriculum is higher.  

The ‘type of programme’ study also revealed that research scholars are better in 

environmental knowledge, self-efficacy and environmental actions; on the other hand 

postgraduate students are good in attitude. Those who completed their undergraduate 

degree and joined higher studies are well aware about their environment because these 

are the people who probably would have got enough practical exposure on environmental 

issues in their college days. 

Table 67. Summary of the Presence (Yes) and Absence (No) of significance 

difference among all Demographic variables with respect to awareness, 

knowledge, attitude, self-efficacy and actions across all student groups 

Variables Awareness Knowledge Attitude Self-
efficacy 

Social 
responsibility Actions 

Gender Yes Yes No Yes No No 

Age Yes No No No Yes No 

Parents literacy Yes No No No No Yes 

Residence location Yes No No No Yes Yes 

Nativity Yes No No No No No 

Year of Study Yes Yes Yes Yes No Yes 

Type of Course Yes Yes Yes Yes No Yes 

Type of College Yes Yes Yes Yes Yes No 

Type of 
Programme Yes No Yes Yes No Yes 
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Table 68 presents a summary of all demographic and personal variables regarding 

teachers’ awareness, attitude and practices in terms of presence (yes) or absence (no) of 

statistically significant differences among the groups. 

Table 68 Summary of the Presence (Yes) and Absence (No) of significant differences 

among all demographic variables with respect to awareness, attitude and 

practices across all teacher groups 

Variables Awareness Environmental 
Attitude 

EE 
Attitude 

EE 
Practices 

Gender No No No Yes 

Age No No No No 

Parents’ literacy No No No No 

Residence location No No No No 

Nativity No No Yes No 

Educational Qualification No No No No 

Teaching experience No No No Yes 

College location No No Yes No 

Type of college No No No No 

EE Qualification Yes No No No 

Teachers can play an important role in educating their students about environment 

which is possible only when the teachers themselves have the necessary level of 

environmental objectives. In terms of gender, it was seen that male teachers are better in 

practices in EE teaching. This is because male teachers are having greater scope and 

exposure to perform environment related activities, while for female teachers the college 

management restricts that type of exposure in general.  

In terms of ‘nativity’, the results indicate that non-native teachers are having positive 

attitudes towards environmental education than their counterparts. It is not a good indicator that 

most native teachers are lesser aware of the main dimensions of environmental education that 

involves mentoring the students towards more sustainable future. Regarding ‘Teaching 

experience’ the results show that those teachers having 9-10 years teaching experience show 

better EE practices in the classroom, possibly because of exposure and understanding they have 
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acquired in their long years in teaching profession. The study relating to ‘College location’ 

revealed that urban college teachers are having higher level of positive attitude towards EE 

subject, possibly because college in urban settings have better infrastructure for teaching 

environmental education while such facilities are minimal in colleges in rural settings. The 

results of analysis of the impact of E qualification revealed that those who have qualification in 

EE subject have higher level of environmental awareness; in fact, good teaching depends on 

good subject knowledge and excellent pedagogical skills. 

4.2.21 Single most important common and environmental issues for Tamil Nadu 

government 

Those interviewed were asked to state the single most important common issue 

for Tamil Nadu government need to focus in the future. The largest numbers of 

respondents referred to farming and agriculture (29.75%), over population (20.14%) and the 

environment (19.41%) are the three most serious common issues of Tamil Nadu government. 

These three issues are very closely interconnected and inter-dependent each other. It means 

any changes in one tend to adversely affect others respectively (Table 69, Figure 5). 

Table 69. Rank order of the various common and environmental issues facing 

Tamil Nadu 

Common Issues No. of Response Percentage (%) Rank 

Farming and agriculture     653 29.75 1 

Over population 442 20.14 2 

The environment      426 19.41 3 

Unemployment      156 7.11 4 

Crime               145 6.61 5 

Infrastructures (Roads, Railways, Airports, etc)    130 5.92 6 

Education       84 3.83 7 

Health              57 2.60 8 

Alcohol and other drugs     45 2.05 9 

Bilateral and multilateral relations                                30 1.37 10 

Fisheries              22 1.00 11 

Others  5 0.23 12 
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Figure 5. Percentage representations of Tamil Nadu government’s common issues 

 

The respondents were then shown a list of twenty-three environmental issues and 

asked which of these they regarded as the single most important issue for Tamil Nadu 

government in the next few years. The results were shown as global warming (23.74%), 

Environmental conservation (15.13%) and water pollution (14.03%) is the three 

environmental issues for the government (Table 70, Figure 6).   

Table 70. Rank order of the various environmental issues for Tamil Nadu government 

Environmental Issues No. of Response Percentage (%) Rank 

Global Warming  521 23.74 1 

Conservation  332 15.13 2 

Water Pollution  308 14.03 3 

Air Pollution  254 11.57 4 

Vehicular Pollution  213 9.70 5 

Noise Pollution  167 7.61 6 

Implementation of EE  150 6.83 7 

MSW 92 4.19 8 

Industrial Pollution 56 2.55 9 

Population control 33 1.50 10 
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Environmental Issues No. of Response Percentage (%) Rank 

Bio Medical Waste Management  22 1.00 11 

Marine Pollution  12 0.55 12 

Waste water treatment  10 0.46 13 

Ground water Pollution 9 0.41 14 

Enforcement of Environmental Laws 8 0.36 15 

Creating Environmental Awareness 5 0.23 16 

Sustainable Development  2 0.09 17 

Deforestation/Forest Fire  1 0.05 18 

Hazardous & Toxic Waste Management  0 0.00 19 

Pesticides  0 0.00 19 

Natural Disaster/Chemical Accidents  0 0.00 19 

Energy Production  0 0.00 19 

Mining  0 0.00 19 

Others  0 0.00 19 

Figure 6. Percentage representations of top ten environmental issues 
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4.3 Secondary Findings 

Environmental awareness is widely defined. Among other things, awareness 

includes incorporating knowledge of contemporary issues affecting nature locally and 

globally, discovering which actions can make a difference in your local environments, 

and self-awareness concerning personal environmental philosophies. The growing 

concern with environmental issues and their impact on general awareness is one of the 

most noticeable phenomena of the last two decades. Giolitto et al. (1997) drew a 

conclusion that the development of awareness of the necessity to protect the nature and 

the environment and of the complexity both of the environment and the interactions 

between man and nature. The present study revealed that surprisingly students having 

better environmental awareness than their teaching faculties especially with reference to 

their overall awareness, perception on locality and level of concern towards local 

environmental conditions. This is not good sign for achieving the objectives of EE 

programme because teachers are instrumental for any successful programme, it is 

difficult when they are in dearth of environmental awareness.  

The attitudinal study indicates that respondents generally have positive attitudes 

towards environment which confirms the findings of Arcury & Christianson (1993); 

Widegren (1988). Promoting positive attitudes to the environment is essential if pupils 

are to value it and understand their role in safeguarding it for the future. Encouraging the 

development of the attitudes and personal qualities like appreciation of, and care and 

concern for the environment and for other living things, independence of thought on 

environmental issues, a respect for the beliefs and the opinions of others, a respect for 

evidence and rational argument and tolerance and open-mindedness. The results show 

that teachers having higher level of pro-environmental and lower level of anthropocentric 

attitudes than their students. These findings will have particular importance to those 

teachers that they have a desire to foster social responsibility within their students. It also 

revealed that relatively same number of both students and teachers’ respondents have 

taken neutral stand on environmental attitude. 

Knowledge used to gain experiences and a basic understanding of the 

environment and its problems. The present environmental study finds that Looking at 
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perceptions on state of the environment, a large majority of respondents perceived 

deterioration in air quality due to rapid increase in vehicular movement, water quality by 

industrial wastes, and land quality because of dumping untreated solid wastes.  The same 

findings were noticed in TERI environmental survey, 2014. Furmon (1998) also supports 

this finding by observing that there is a positive relationship between environmental 

knowledge and the development of pro-environmental attitudes. 

In general, a large topic of interest within the EE domain is establishing how 

personal traits or lifestyle factors contribute to a person’s environmental attitudes and 

behaviors. A general attitude can be defined as something, which “must be perceived by 

the individual as connected in some meaningful way to a specific situation to serve as a 

basis for an evaluative reaction in that situation” (Prislin & Ouellette, 1996).  

Ajzen (2001) reviewed the ability of attitudes to predict intentions and overt behavior; 

according to the theory of planned behavior, people act in accordance with their 

intentions, while intentions in turn are influenced by attitudes toward the behavior. 

Prislin & Ouellette (1996) found that highly embedded attitudes toward preservation of 

the environment were more strongly related to behavioral intentions than low-embedded 

attitudes were. The concept of embeddedness involves how deeply an attitude lies within 

cognition, and how much that attitude is supported by similar beliefs and experiences of 

the individual. Results of their research offered evidence that embeddedness levels 

influence behavioral intentions and actions. “Consequently, the more elements with 

which an attitude is connected, the broader the scope of situations to which the attitude is 

potentially applicable” (Prislin & Ouellette, 1996). Due to these findings, the present EE 

course partially makes environmental issues more understandable and relevant to 

students. The activation of greater environmental awareness should also strengthen the 

link between pro-environmental attitudes and behaviors. In this context, in this study, it is 

shown that students taking a course on EE displaying a positive pro-environmental 

attitudes and environmental awareness, but lagging in environmental actions. 
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CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS 

5.1 Conclusions 

India’s economic growth over the past 30 years, at 6.2% per annum, has been 

twice that of the world. The World Bank (2013) report reveals that during 1995 to 2010, 

India has become one of the fast progressing countries in the world, in addressing its 

environmental issues and improving its environmental quality. The Indian Government is 

also committed to reducing the intensity of greenhouse gas emissions by 20–25 percent 

by 2020 against a 2005 baseline, and to adding 30,000 MW of renewable energy capacity 

(World Bank, 2013). Still, India has a long way to go to reach environmental quality 

similar to that in developed economies. Pollution remains a widespread major challenge, 

threat to human and environmental health and an opportunity for India. However, several 

studies indicate that India like many developing countries already equipped with 

environmental policies, legal frameworks and economic instruments, regarded as highly 

sophisticated by international standards (Huber et al., 1998; Fujisaki et al., 1997) yet face 

the worsening of environmental conditions. Since, Tamil Nadu incorporated 

environmental education (EE) as part of their curriculum and it is mandatory for all the 

students irrespective of their curriculum to learn that. Therefore, it is important to know 

the level of EE objectives being achieved as evident from appropriate changes among the 

future generation and their practices towards environmental protection and sustainable 

development. In this context, the present study is intended to understand the 

environmental awareness, knowledge, attitudes and practice among college students and 

teachers. The present study was undertaken in Coimbatore among students of different 

courses and classes, and teachers who are handling the subject. During the study, data 

was collected from more than 2500 students and teachers. 

The study conclude that firstly, even though there are indications that teachers 

were deficient in awareness and understanding of several issues related to the 

environment in general and EE in particular, they held strong pro-environmental beliefs 

and positive attitudes towards EE. Nevertheless, the teachers felt that they are 

incompetent to teach EE especially in influencing students’ attitudes and behavior and in 
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training them in environmental problem solving skills. Some of the explanations for these 

shortcomings are that teacher’s pre-service training inadequately prepared them for 

teaching EE and not less importantly, they have not received sufficient in-service 

training, which limited the quality of their overall EE practices. It is evident that the mass 

media (both electronics and print) and personal reading are main information sources for 

teachers on environmental issues and EE. 

Secondly, it is evident that teachers’ actual practice of EE is generally low though 

they are not ignorant of their roles to promote the subject and do not lack any 

commitment to it. Most of their practices are limited to routine classroom activities. 

Extracurricular activities in colleges and out-of-college activities seem to be grossly 

neglected. The study also showed that teachers have not used all the opportunities that 

help enhancing their EE efforts and for that reason, the students were exposed to minimal 

actions towards environmental protection. Invariably, both teachers and students felt that 

government policies very crucial for successful implementation of EE curriculum in the 

higher education sector and they too agreed that time constraints and lack of funding are 

the major obstacles for achieving EE programme goals.  

Thirdly, teachers differed statistically significantly in overall environmental 

awareness with respect to their EE qualification, EE attitudes with respect to their nativity 

and college location and EE practices with reference to their gender and teaching 

experience. However, no statistically significant differences were found in the teachers’ 

environmental attitude with reference to their demographic and personal variables. 

Likewise analysis of data on students’ revealed that, statistically significant differences 

were found in the students awareness, knowledge, attitude, self-efficacy, social 

responsibility and their actions towards environmental protection. The study has 

illustrated that, in the specific context of the participants in this study, there is clear 

evidence that EE is poorly understood and determined by EE teachers in Coimbatore 

district. EE gets only fringe position in the teachers’ practice as it is neither a priority 

subject nor it is implemented in ways that might make significant difference in the 

students’ environmental consciousness or actions. This study concludes that if EE 

teachers are to bring about much needed change in the EE as laid down by the policy 

reforms imposed by the Supreme Court of India, more need to be done to enable, inspire 
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and support them to do so. By not prioritizing EE teachers’ pedagogical needs and 

strengthening the higher Education curricula itself, ambitious policy reforms have little 

meaningful impact. Field experience is one of the most effective learning tools for 

environmental issues. This expands education out of the scope of the textbook mode of 

teaching and into the realm of hands-on learning in the field, where the teacher acts as a 

catalyst to interpret what the student observes or discovers in his/her own environment 

(river/forest/wetlands/hill/mountain/polluted sites/flora and fauna). The UGC as well 

have prioritized this; however, the present study found that students were altogether 

ignorant about this intention because teachers were much lagging in promoting such 

outdoor practices. Thus in brief, this study reveals a major gap between policy, practice 

and implementation, which unless seriously addressed will throttle the hopes and 

expectations of effective EE in higher education and pin down the subject to the realms 

of rhetoric rather than reality. 

5.2 Recommendations 

As citizens of this planet, we have the responsibility to live in ways that guarantee 

the conducive setting for the life of future generations. Educators, additionally, have the 

civic and ethical responsibilities to develop positive awareness, knowledge, and attitudes 

towards to environment among future citizens. As stated by Palmer (1998) EE will enable 

students “not just to hold a store of relevant concepts, facts, and figures, but also to 

critically evaluate issues and situations in the light of informed understanding” and 

successful implementation of EE programs will esteem educators as change agents. 

EE is currently in the curriculum in all schools and higher educational institutions 

in all states of India. There is interest among public policy makers, in local communities, 

the private sector, and local governments to develop effective EE programs to make it 

equipped to address local environmental concerns. However, concerns on the current 

practice of EE have also been expressed from several of those who are involved.  

An essential component of program development is a valid evaluation tool and an 

effective evaluation is essentially to measure the utility or success of a program in terms 

achieving its set objectives. The instrument utilized in this study investigated the levels of 

most common EE objectives. The study has brought out some of salient drawbacks of 
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current EE practice. In order to refine and utilize the instrument further, it is 

recommended that the study undergo a more rigorous statistical analysis beyond the 

scope of this investigation to determine relationships among the dependent variables and 

the participating groups. Since the present study did not dwell into the socio-economic 

status of respondents, it is recommend that future studies need to be extended so as to 

consider the role of such variables on respondents’ environmental objectives / 

perspectives. 

While research in the field of EE and has focused on students who have 

completed their schooling, little is known about their EE objectives in the long term, i.e. 

after completing their higher education, joining the workforce, or establishing a family. 

Future research could examine the changes in levels of awareness, knowledge, attitude, 

actions and self-efficacy on the student and teacher population over time to evaluate the 

results of the EE programs they were exposed to. 

It was found that gaining environmental knowledges through outdoor experiences 

is almost fully neglected in the Coimbatore colleges due to various reasons. It is advised 

that this gap need to be addressed by the institutions and the authorities on an urgent 

basis. It would be worthy if attempts on developing and employing special contemporary 

environmental dimensions through co-curricular activities (or) by forming separate 

department/club for raising environmental consciousness and appropriate skill among the 

youngsters. Already existing environmental clubs should be made more active and 

functional to make the students to be more sensitized by celebrating commemorative days 

and spreading innovations about alternatives for ubiquitous materials such as plastic 

covers. EE should not be relegated to the status of a subject to pass the course; rather it 

should become part of their life’s philosophy. It can be achieved through the help of 

NGOs who are working on environmental issues, social activists, government and social 

work professionals.  

Pre-service teacher training programs should be reviewed in the context of EE so 

that they would adequately prepare teachers for EE teaching. Short-term training on 

contemporary environmental issues and EE should be organized for teachers on an 

intermittent basis. Such training should focus on experienced teachers, female teachers, 
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urban teachers and teachers in other academic areas other than natural sciences and social 

studies. The contents should emphasize on extracurricular activities and community 

based environmental actions. EE programs should be widely disseminated through the 

mass media in which teachers are target audiences. Teachers should be encouraged to use 

all the opportunities available to improve their EE skills. The college management should 

play its coordinating role more committed in enhancing EE, since it is they who decide 

upon the quality of their teachers and consequently the students. That would include, 

besides providing for training, provision of good quality teaching resources and funding 

and allotting quality time for in-service and exposure programs.  

Finally, the present study recommends that EE as a subject necessarily should be 

considered as an independent one, but compulsory in Indian higher education system. 
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Appendices  



 

Student Questionnaire  
 
Dear Student,  
 
This questionnaire is prepared to study the student’s awareness, knowledge, attitudes, and behaviours 

of Environmental education for the purpose of my doctorate thesis on Environmental Education (EE) 

in Higher Education, with special focus to different college settings in Coimbatore region. I would 

appreciate it if you make it convenient for me by completing the questionnaire carefully.  

 

Please take about 20-30 minutes of your valuable time to answer this questionnaire. I assure that your 

responses will be kept completely confidential; however, by filling out this questionnaire you are 

consenting to the use of the results. Please be aware that you are under no obligation to answer any 

question(s). 

 
Thank you in advance!  

 
I. General Information: Please put a “√” mark that applies to you.  

 
Gender      : Male/Female 
 
Age      :  --------------- 

 
Parents Literacy    : Literate/Illiterate 
 
Residence Location    : Rural/Urban 
 
Native Place     : ……………………. District 
 
Year of Study   : 1st, 2nd, 3rd, 4th         
 
Type of Course                         : Agriculture/Arts & Science/Engineering/ 
                          
                           Polytechnic/Teacher Education 
 
Type of College/Institution                         : Government/Aided/Self-finance 
 
Type of Programme                         : UG/PG/Research/Diploma 
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II. A) Please indicate how often you have had following experiences by putting a “√” mark on 
the option that best represents you. 
 

S.No STATMENTS 

N
ev

er
  

 Se
ld

om
  

 O
ft

en
  

 V
er

y 
O

ft
en

  
 

1.  Participating in outdoor trekking experiences such as nature trips, bird 
watching, etc. 

    

2.  Having your parents or grandparents encourage you to care for the 
environment 
 

    

3.  Having a teacher encourage you to care for the environment 
 

    

4.  Watching television programs with an environmental message 
 

    

5.  Reading books or magazines with an environmental message 
 

    

 
B) Please indicate how you feel local environmental issues (Coimbatore) have become since you 
have lived here.  
 

S.No STATMENTS 

M
uc

h 
W

or
se

  
 W

or
se

  

B
et

te
r 

 

M
uc

h 
B

et
te

r 
 

6.  The water quality in your local streams, rivers, and lakes. 
     

7.  
The level of pollution or waste produced by nearby business centres, 
public places, houses and industries. 
 

    

8.  The misuse of chemicals such as fertilizers and pesticides.  
 

    

9.  The state/level of air quality in your area. 
 

    

10.  The population of wild/domestic animals, birds and trees. 
 

    

11.  The present status of human-animal conflict. 
 

    

12.  
The steps taken by the government/non-government organizations on 
environmental protection. 
 

    

13.  The rate of population growth in your local community. 
 

    

14.  The overall environmental state of Coimbatore district. 
 

    



 

C) Please indicate how concerned you are about the following environmental issues in 
Coimbatore.  
 

S.No STATMENTS 

N
ot

  a
t a

ll 
co

nc
er

ne
d 

 
 So

m
ew

ha
t 

co
nc

er
ne

d 

C
on

ce
rn

ed
  

V
er

y 
co

nc
er

ne
d 

 

15.  Water pollution from industries and urban development.     
16.  The conditions of agricultural land and nature preserves.     
17.  Air pollution.     
18.  Unlimited development of city area.     
19.  Solid waste management.     
20.  Endangered species.     

 
III. Please indicate how much you agree or disagree with following statements.  
 

S.No STATMENTS 

St
ro

ng
ly

 
D

is
ag

re
e 

 
 D

is
ag

re
e 

 

A
gr

ee
  

 St
ro

ng
ly

 
A

gr
ee

  
 

21.  We are approaching the limit of the number of people the Earth can 
support. 

    

22.  Humans have the right to modify the natural environment to suit 
their needs. 

    

23.  When humans interfere with nature it often produces disastrous 
consequences. 

    

24.  Science and technology can overcome any environmental problem.     
25.  Humans are severely abusing the environment.     
26.  The Earth has plenty of natural resources if we just learn how to 

develop them. 
    

27.  Plants and animals have as much right as humans to exist.     
28.  The balance of nature is strong enough to cope with the impacts of 

modern industrial nations. 
    

29.  Despite our special abilities humans are still subject to the laws of 
nature. 

    

30.  The so-called “ecological crisis” facing humankind has been greatly 
exaggerated. 

    

31.  The Earth has very limited room and resources.     
32.  Humans were meant to rule over the rest of nature.     
33.  The balance of nature is very delicate and easily upset.     
34.  Maintaining economic growth is more important than protecting the 

natural environment. 
    

35.  If things continue on their present course, we will soon experience a 
major ecological catastrophe. 

    

36.  I am very well informed about environmental issues in Coimbatore.     



 

S.No STATEMENTS 

St
ro

ng
ly

 
D

is
ag

re
e 

 
 D

is
ag

re
e 

 
A

gr
ee

  
 St

ro
ng

ly
 

A
gr

ee
  

 

37.  I pay very little attention as environmental issues are reported by 
the news media, including radio, TV, newspapers, and magazines. 
 

    

38.  Tribal people know a lot about environmental issues. 
 

    

39.  Environmental education is as important as any other curriculum in 
college. 
 

    

40.  There is a lot I, as an individual, can do to protect the environment 
in my community. 
 

    

41.  I perceive myself as very concerned about environmental issues in 
my community. 
 

    

42.  I am willing to pay extra taxes to protect the environment in my 
community. 
 

    

43.  I would be willing to appreciate the government, if they reassess the 
existing policies to protect the environment in my community. 
 

    

44.  One person can influence how environmental problems and issues 
are resolved. 
 

    

45.  Personally, working as an individual and on your own, can 
influence the solution of environmental issues. 

    

 
 
IV. Please indicate how much you agree or disagree with following statements.  
 

S.No STATEMENTS 

St
ro

ng
ly

 
D

is
ag

re
e 

 
 D

is
ag

re
e 

 
 A

gr
ee

  
 St

ro
ng

ly
 

A
gr

ee
  

 

46.  The use of powerful people is the most effective way to influence 
how environmental problems and issues are resolved. 

    

47.  Personally, working with others, can influence the solution of 
environmental issues. 

    

48.  Chance determines how environmental problems and issues are 
solved. 

    

49.  You can influence the resolution of environmental issues in your 
community using action strategies. 
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V. Please put a “√” mark on “Yes or No” to indicate which actions you have taken on behalf of 
environmental issues. If you choose Yes, also indicate how effective you feel this action was.  
 

S.No ACTIONS Yes No 

N
ot

  a
t a

ll 
 

ef
fe

ct
iv

e 
 

Sl
ig

ht
ly

 
ef

fe
ct

iv
e 

 
 Fa

ir
ly

 
ef

fe
ct

iv
e 

 
 V

er
y 

ef
fe

ct
iv

e 
 

 

50.  Wrote a letter to the newspaper       
51.  Attended a meeting       
52.  Made a formal submission       
53.  Read or sought information       
54.  Wrote a letter to an organization or public official       
55.  Telephone a public official       
56.  Took part in a protest       
57.  Complained to the company/person causing the 

damage 
      

58.  Joined an action group       
59.  Signed a petition       
60.  Contributed money to an environmental cause       
61.  Other (specify) ____________________.       
62.  None of the above       

 
VI. Do you Agree or Disagree with each of the following statements?  
 

S.No STATEMENTS 

D
is

ag
re

e 
 

 A
gr

ee
  

 

63.  Pollution in Coimbatore rivers and streams comes mainly from Industries.   
64.  Most storm water drains and road sewage gutters drain directly into streams, 

rivers and ponds. 
  

65.  Rapid increase in vehicular movement is one of the serious threats to 
Coimbatore environment. 

  

66.  The most effective way to save an endangered plant & animal is to establish a 
large enough nature reserve for it to live and reproduce. 

  

67.  As the population in an area increases, the potential for pollution decreases.   
68.  Plastic carry bags are serious threat to effective solid waste management.   
69.  Most water for human consumption in Coimbatore comes from river water 

dams and lakes. 
  

70.  Each summer the government is sprayed with the same bug killer to control 
mosquitoes. After many years of spraying the same product the mosquitoes 
will likely become resistant to the spray. 
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VII. How do you rate your competence in learning the following aspects of environmental 
education? Put a “√” mark in the appropriate box.  

 

S.No STATEMENTS 

E
xc

el
le

nt
  

V
er

y 
G

oo
d 

 

G
oo

d 
 

Fa
ir

  

Po
or

  

71.  Acquiring awareness and sensitivity to the environment  
 

     

72.  
Acquiring knowledge and understanding about the 
environment  
 

     

73.  Acquiring attitudes and values towards the environment  
 

     

74.  
Learning skills in identifying and solving environmental 
problems  
 

     

75.  Acquiring a sense of responsibility through participation and 
action  

     

 
 
VIII. How important are the following in enhancing your environmental education activities? 
Put a “√” mark in the appropriate box.  
 

S.No ITEMS 

G
re

at
ly

 
Im

po
rt

an
t  

C
on

si
de

ra
bl

y 
Im

po
rt

an
t  

So
m
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t  

L
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an

t  
N

ot
 Im

po
rt

an
t  

76.  Government policy  
 

     

77.  The curriculum  
 

     

78.  The textbooks and teaching aids 
 

     

79.  The college management  
 

     

80.  Others (please specify) ………………. 
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IX. To what extent do the following obstacles hinder your environmental education activities? 
Put a “√” mark in the appropriate box. 
 

S.No OBSTACLES 

G
re

at
ly

  

C
on

si
de

ra
bl

y 
 

So
m

ew
ha

t  

L
itt

le
  

N
ot

 a
t a

ll 
 

81.  Time constraints       
82.  Lack of teaching resource materials       
83.  Lack of training       
84.  Heavy workload       
85.  Lack of college support       
86.  Lack of teachers’ commitment       

87.  The less emphasis given to environmental education in the 
curriculum  

     

88.  Lack of funding       
89.  Others (please specify) …………………………………      

 
 
X. Which would you think will be the single most important issues for Tamil Nadu government 
in the next few years? Put a “√” mark in the appropriate box. 
 
90) Common Issues 
 
S. No 

 IMPORTANT ISSUES Response 

1.  Farming and agriculture      
2.  Over population  
3.  Education          
4.  Health                 
5.  Fisheries                
6.  Crime                   
7.  Unemployment         
8.  Infrastructures (Roads, Railways, Airports, etc)        
9.  The environment             
10.  Alcohol and other drugs          
11.  Bilateral and multilateral relations                                   

12.  
Others (please specify) ……………………………   
 

 

 
 
 

-Turn Page- 



 

91) Environmental issues. 
 
S. No 

 ENVIRONMENTAL ISSUES Response 

1.  Natural Resources and Environmental Conservation   
2.  Water Pollution   
3.  Ground water Pollution  
4.  Marine Pollution   
5.  Waste water treatment   
6.  Air Pollution   
7.  Vehicular Pollution   
8.  Global Warming   
9.  Noise Pollution   
10.  Sustainable Development   
11.  Implementation of Environmental Education   
12.  Natural Disaster/Chemical Accidents   
13.  Deforestation/Forest Fire   
14.  Energy Production   
15.  Hazardous & Toxic Waste Management   
16.  Bio Medical Waste Management   
17.  Municipal Solid Waste Management   
18.  Pesticides   
19.  Mining   
20.  Industrial Pollution Control   
21.  Enforcement of Environmental Laws  
22.  Creating Environmental Awareness  
23.  Human Resources Management (Population)  
24.  Others (please specify) ……………………………      

 
 

 
 
 
 

 
 
 
 
 
 

THANK YOU 
 



 

khzth;fspd;  fUj;jwpa  tplg;gLk;  nfs;tpj;jhs; (Students  Questionnaire) 
 

midtUf;Fk; tzf;fk;. 

 

fPH;f;fhqk;  tpdhg;gl;oay;  nfhit khtl;lj;jpy; cs;s fy;Y}hp khzth;fspd;  

Rw;Wr;NHy;  fy;tp  (Environmental  Education) kw;Wk; mth]fspd] tpHpg;g[zh;r;rp (Awareness)/ 
kdg;gh';F (Attitude)/ bray;ghL (Behaviour) kw;Wk; mwpit (Knowledge) nrhjpg;gjhf  

mike;Js;sJ. ,e;j midj;J jfty;fSk; vdJ Kidth; gl;lj;jpw;fhf (Ph.D) 

nrfhpf;fg;gLfpwJ.  ,jw;fhd  kpfr; rpwe;j  gjpy;fis  c';fspd;  rpe;jidf;F  Vw;whw;nghy;  

ftdkhft[k;/ btspg;gilahft[k;  mspj;jhy; mit  vk;  Ma;tpw;F  kpft[k; gaDs;sjhf  

mika[k; vd;gjpy; Iakpy;iy. 

 

 ,e;j  tpdhepuy;fisg; goj;J  epug;g  ruhrhpahf  20-30  epkpl';fns nghJkhdjhFk;.  

c';fspd;  gjpy;fs; kpft[k; ufrpakhf  itf;fg;gLk;  vd;W  cWjpaspf;fpnwd;.  eP';fs;  mspf;Fk; 

gjpy;fspy; rhp my;yJ  jtW  vd;W  vJt[kpy;iy.  vdnt  jh';fs; ja';fhky;  j';fSf;Fr;  rhp  

vdg;gl;l gjpy;fis  mspf;ft[k;. 

 

ed;wp* 

 

I c';fisg;  gw;wpa  rpy bghJj;jfty;fs; : c';fSf;F  Vw;w  gjpypy;  ‘‘ Fwpaplt[k; 

(m)  nfhol;l  ,l';fis  epug;gt[k;. 

 

1.  ghypdk;    :  Mz;  /  bgz; 

 

2.  taJ    :  _______________ 

 

3.  bgw;nwhh;  fy;tpj; jFjp  :  jha;    (goj;jth; / gof;fhjth;) 

      je;ij (goj;jth; / gof;fhjth;) 

 

4.  trpg;gplk;    :  fpuhkk;  / efuk; 

 

5.  brhe;j Ch ; / khtl;lk;  : __________________________ 

 

6.  gl;lj;jpd; bgah; (Degree)  : ___________________________  

 

7.  ve;j  Mz;L    :  Kjyhk;  / ,uz;lhk; / \d;whk;  /  ehd;fhk; 

 

8.  fy;Y}hp / epWtdj;jpd; ,izg;g[ : _____________________________ gy;fiyf;fHfk; 

 

9.  fy;Y}hp / epWtdj;jpd; tif :  muR / muR  cjtp bgWk; / jdpahh; 



II (A).  fPH;f;fhqk;  epfH;t[fspy; c';fs;  mDgtj;ijf; Fwpj;J  mjw;fhd  ,lj;jpy;  ‘‘  

Fwpapl;L  fhz;gpf;ft[k;.  
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1. ,aw;if  rhh;e;j btspg;g[wr; Rw;Wyhf;fs;  kw;Wk; gwitfis fhqk;  

ePz;l  eil/ gapw;rpfis  nkw;bfhz;l  mDgtk; 

    

2. c';fs;  jha;  je;ijanuh  ghl;ld; ghl;okhnuh Rw;Wr;RHiy  

ngzpf;fhj;jy; gw;wp mwpt[Wj;jpa  mDgtk; 

    

3. c';fs;  Mrphpag; bgUkf;fs;  Rw;Wr;NHiyg; ngzpf;fhj;jy; gw;wpf; 

Twpa,  Cf;fg;gLj;jpa  mDgtk; 

    

4. bjhiyf;fhl;rpapy;  Rw;Wr;NHy;  rhh;e;j epfH;r;rpfisg; ghh;j;j  

mDgtk; 

    

5. Rw;Wr;NHy; rhh;e;j  g[j;jf';finsah (m) ehs; / thu /khj  

,jH;fisnah  goj;j  mDgtk; 

    

 

 

II (B).  eP';fs;  trpf;Fk; Chpy; (nfhit) Rw;Wr;NHy;  gpur;ridfs;  vt;thW cs;sJ  vd;gij    

‘‘  Fwpapl;L  fhz;gpf;ft[k;.  

 t. 

vz;. 
epfH;t[fs; 
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6. cs;~h; Xilfs;/ MWfs;/ Fs';fs;/ Vhpfs; nghd;w  ePh;epiyfspYs;s  

ePhpd;  juk;. 

    

7. bjhHpw;rhiyfs;/ tPLfs;/ mYtyf';fs;  kw;Wk; tptrha  epy';fspy; 

,Ue;J btspnaw;wg;gLk;  fHpt[fshy;  Vw;gLk;  Rfhjhur; rPh;nfLfs; 

    

8. cu';fs;  kw;Wk;  g{r;rpf; bfhy;ypfspd;  mjPjg; gad;ghL 

 

    

9. Chpy; fhw;wpd;  juk; 

 

    

10. tpy';Ffs;/ gwitfs; kw;Wk; ku';fspd; vz;zpf;if 

 

    

11. kdpjDf;Fk; tpy';FfSf;Fk;  ,ilnaahd  g{ry; 

 

    

12. Rw;Wr;NHy; ghJfhg;gpw;fhf  muR kw;Wk; muR my;yhj epWtd';fs; 

vLj;j eltof;iffs; 

    

13. kf;fs; bjhifg; bgUf;fk; 

 

    

14. Xl;L bkhj;jkhf  nfhit khtl;lj;jpd; ,d;iwa  Rw;Wr;  NHy;  epiy 

 

    

 



II (C).  gpd;tUk;  Rw;Wr;NHy;  rhh;e;j nfhit khtl;lj;jpYs;s  gpur;ridfspy; eP';fs; vj;jifa  

Mh;tk;  cs;sth;  vd;gij ‘‘  Fwpapl;L  fhl;lt[k;. 

 t. 
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15. bjhHpw;rhiyfs;/ tptrhak;  rhh;e;j  kw;Wk; efh;g;g[w  nkk;ghl;odhy;  

ePh;epiyfspd;  rPh;nfLfs;g; gw;wp 

    

16. ed;dPh; epiyfs; kw;Wk;  ghJfhf;fg;gl;l  ,aw;if  ts';fspd;  

epiyg; gw;wp 

    

17. fhw;W khRghLg; gw;wp 

 

    

18. kpjkp";rpa  efh;g;g[w  tsh;r;rpg; gw;wp     

 

19. jplf;fHpt[ nkyhz;ikg; gw;wp 

 

    

20. mUfptUk;  caphpd';fs;g; gw;wp 

 

    

 

III   gpd;tUk; thf;fpa';fis  eP';fs; ve;j mstpw;F  Vw;fpwPh; (m) kWf;fpwPh;fs; vd;gij ‘‘  

Fwpapl;L  fhl;lt[k;. 

t. 

vz;. 
epfH;t[fs; 
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21. g{kp  mjpfgl;rkhf  jh';ff;Toa  mstpw;F kf;fs; bjhifg;  

bgUf;fj;ij  ehk; beU';fpf; bfhz;oUf;fpnwhk;. 

    

22. j';fsJ  njitf;nfw;g  ,aw;ifr; NHiy khw;wp mikf;Fk; 

chpik  kdpjDf;F  cz;L. 

    

23. ,aw;if epfH;t[fspy; kdpjd; jiyapLk; nghbjy;yhk; mJ fLk; 

vjph; tpist[fisf; bfhzUk;. 

    

24. mwptpay; bjhHpy;El;g  tsh;r;rp vj;jifa  Rw;Wr;  NHy; 

gpur;ridfisa[k;  rhpbra;J  tpLk;. 

    

25. kdpjh;fs;  njitapy;yhky; Rw;Wr;NHiyf; bfLf;fpwhh;fs; 

 

    

26. rhpahd  nkk;gLj;Jk;  tHpKiwfis  ehk; mwpe;jpUe;jhy; ,aw;if  

xU  tug;gpurhjkhFk;. 

    

27. bro/ bfho/ tpy';Ffs;  midj;Jf;Fk;  kdpjidg; nghynt  ,';F  

thH  chpik  cz;L. 

    

28. bjhHpw;rhiyfs;  rhh;e;j  ehLfspd; Kd;ndw;j;jpdhy; Vw;gLk; 

ghjpg;g[fSf;F  <L bfhLf;Fk; mstpw;F  ,aw;if  rkepiy  

gykhfj;jhd; cs;sJ. 

    

29. kdpj  Fyj;jpw;F  gy;ntW rpwg;g[  mk;r';fs; ,Ue;jhYk; 

midtUk;  ,aw;if epajpfSf;F  fl;Lg;gl;nl Mf ntz;Lk;. 

    



30. ,aw;ifr; rPuHpt[fs;  vd;gnj kpft[k; kpifg;gLj;jg;gl;l 

tp#a';fshFk;. 

    

31. g{kpapd; midj;J ts';fSk;  xU  tiuaiwf;F  cl;gl;litna     

 

32. kdpjd; vd;gtd; ,aw;ifia  Ms;tjw;fhfnt  gilf;fg;gl;lhd;     

 

33. ,aw;ifr; rkepiy vd;gJ kpft[k; ,yFthdJ. mJ Rygkhf 

ghjpg;gpw;F  cs;shfptpLk;. 

    

34. ,aw;ifr; NHiy ghJfhg;gijtpl/ bghUshjhu Kd;ndw;wnk kpf 

Kf;fpakhdjhFk;. 

    

35. ,d;iwa NH;epiyna  ePoj;Jf; bfhz;Lnghdhy; tUk; fhy';fspy;  

kdpjh;fs; kpff;  fLikahd  ,aw;ifg; nguHpit  vjph;bfhs;thh;fs;. 

    

36. nfhit khtl;lj;jpd;  Rw;Wr;NHy;  ghjpg;g[fs; gw;wp  ehd;  ed;F  

mwpntd; 

    

37. bjhiyf;fhl;rp/ thbdhyp kw;Wk;  bra;jpj; jhs;fspy; tUk; Rw;Wr; 

NHy;  rhh;e;j bra;jpfSf;F  ehd; Kf;fpaj;Jtk; jUtjpy;iy. 

    

38. kiythH] kw;Wk;  gH';Foapd  kf;fSf;F  Rw;Wr;NHy;  rhh;e;j  

gpur;ridfs; ed;whfj; bjhpa[k;. 

    

39. gs;spf;Tl';fspy;  kw;w  ghlj;jpl;l';fSf;F  ,izahf  Rw;Wr;NHy; 

fy;tpf;Fk;  Kf;fpaj;Jtk; ju ntz;Lk;. 

    

40. Rw;Wr;NHy; rhh;e;j  gpur;ridfSf;F  jdpkdpjdhf  vd; 

r\fj;jpw;fhf  vd;dhy; epiwa  ed;ikfs; bra;a  ,aYk;. 

    

41. vd;  r\fj;jpy; cs;s   Rw;Wr;NHy; rhh;e;j  gpur;ridfspy; mf;fiw 

cs;std;  ehd;  vd;W  czh;fpnwd;. 

    

42. Rw;Wr;NHy;  ghJfhg;gpw;fhf g[jpa  thpfis (Taxes) ,l]lhy; Tl  ehd;  

tpUg;gj;Jld;  Vw;Wf; bfhs;ntd;.. 

    

43. Rw;Wr;NHy;  ghJfhg;gpw;fhf  murh';fk; Vw;fdnt cs;s  Rw;Wr;NHy] 

bfhs;iffisg;  ghprPypj;J kW  Ma;t[ bra;jhy; Vw;ngd;. 

    

44. Rw;Wr;NHy; gpur;ridfSf;Fj;  jPh;t[fhz;gjpy;  jdpkdpjuha;j;  

jhf;fj;;ij  Vw;gLj;j ,aYk;. 

    

45. c';fs;  ghh;itapy;  jdpj;Jk;/ brhe;jkhft[k; xUtd; Rw;Wr; NHy;  

gpur;ridfSf;F  jPh;t[ fhz;gjpy; Kf;fpag; g';F  tfpf;f  ,aYk;. 

    

 

IV.   gpd;tUk; thf;fpa';fis  eP';fs; ve;j mstpw;F  Vw;fpwPh; (m) kWf;fpwPh;fs;  

 

t. 
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epfH;t[fs; 
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46. Rw;Wr;NHy; gpur;ridfSf;Fk; mjd; jPh;t[fSf;Fk;  r\fj;jpy;  

cs;s gpugykhd  gpuKfh;fis (Popular  Personalities) gad;gLj;jpf; 

bfhs;tnj  rpwe;j tHpahFk;. 

    

47. vd; ghh;itapy;/ gpwUld;  nrh;e;J  jPh;t[ fhz;gnj  Rw;Wr;NHy;  

gpur;ridfSf;F  cd;djkhd  tHpahFk;. 

    

48. ehk; vLf;Fk;  eltof;iffns  Rw;Wr;NHy;  gpur;ridfSf;Fk;  

rPh;nfLfSf;Fk;  jPh;thf  mika[k;. 

    

49. rpwe;j bray;  tHp  Eqf;f';fisg; (action strategies) gad;gLj;jp 

Rw;Wr;NHy; gpur;ridfis  c';fshy;  jPh;;f;fkhfj; jPh;f;f  ,aYk;. 

    



V. Rw;Wr;NHy;  rhh;e;j  gpur;ridfSf;fhd  jPh;thf  eP';fs;  bra;j gpd;tUk;  bray;fspy;  Mk; 

(m) ,y;iy  vd;gdtw;wpy;  vJ  Vw;g[ilanjh mij   ‘‘  Fwpapl;L  fhl;lt[k;.  nkYk;/ Mk;  

vd;why; mr;bray;  ve;jstpw;F  gyd;  mspj;jJ  vd;gija[k;  ‘‘  Fwpapl;L fhl;lt[k;. 

 

t. 

vz;. 
epfH;t[fs; 
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50. ehspjH;fSf;F  fojk;  vGjpndd;       

51. fUj;ju';Ffspy; fye;J bfhz;nld;       

52. eph;thf   hPjpapyhd  KiwaPL       

53. njitahd  jfty;fis jpul;oa[s;nsd;.       

54. muR epWtd';fSf;nfh my;yJ muR  mjpfhhpfSf;nfh  

fojk;  vGjp  cs;nsd;. 

      

55. muR  mjpfhhpfSf;F  bjhiyngrpapy; bjhlh;;g[ 

bfhz;oUf;fpnwd;. 

      

56. nghuhl;l';fspy;  g';nfw;Ws;nsd;.       

57. rPh;nfLfs; Vw;gLj;jpa  epWtdk; / eghpd; kPJ  g[fhh;  

bra;Js;nsd;. 

      

58. nghuhl;lf;  FGtpy;  nrh;e;Js;nsd;.       

59. g[fhh; kDtpy;  ifbahg;gkpl;Ls;nsd;.       

60. Rw;Wr;NHy;  rhh;e;j nehf;f';fSf;fhf  gzk; 

bfhLj;Js;nsd;. 

      

61. kw;Wk; gpw  (vGjt[k;) …………………………………….       

62. nkw;fz;l  vJt[kpy;iy       

 

VI. gpd;tUk;  thf;fpa';fis  Vw;fpwPh;fsh>  (m )  kWf;fpwPh;fsh >  

 

t. 
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epfH;t[fs; 
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63. nfhit khtl;lj;jpy; XLk; MWfs;  kw;Wk;  Xilfspd;  rPh;nfl;ow;F  bjhHpw;rhiy 

fHpt[fns  fhuzk; 

  

64. bgUk;ghyhd  bts;sePh;  tofhy;  FHha;fSk;/  rhiynahu  fHpt[  ePh; FHha;fSk;  

neuoahf  Xilfs;/ ejpfs; kw;Wk; Fs';fspy; fyf;fpd;wd. 

  

65. nfhitapd;  Rw;Wr;NHy;  rPh;nfl;ow;F  bgUfptUk; mghpkpjkhd  thfdg; bgUf;fnk  

Kf;fpa  fhuzkhFk;. 

  

66. mUfptUk; mhpatif  caphpd';fisf; (endangered plant & animal) fhf;f  

njitahd  mst[  ,aw;if  thHpl';fis (Natural  Reserve sites) njhw;Wtpg;gnj  

rpwe;j tHpahFk;. 

  

67. xU gFjpapy;  kf;fs;  bjhifg;  bgUfg; bgUf  Rw;Wr;NHy;  rPh;nfLfs; m';nf  

Fiwfpd;wd. 

  



68. rpwe;j jplf;fHpt[ nkyhz;ikf;F Kl;Lf]fl]ilaha] ,Ug;gJ kf]fhj Fg]igfs] 

(Plastic carry bags) 
  

69. nfhitapd;;  bgUk;ghyhd  FoePh; njitahdJ MWfspd] mizfs]  kw;Wk; Vhpfs;  

\ynk  g{h;j;jp  bra;ag;gLfpwJ. 

  

70. muR  xnu  tifahd  bfhR  xHpg;ghd;fisg; gad;gLj;Jtjhy;  rpytUl';fspy; 

bfhRf;fs;  vjph;;g;g[j;  jd;ikiag;  bgw;W  tpLfpd;wd. 

  

 

VII.  fy;Y}hpapy;  Rw;Wr;NHy;  fy;tpia  fw;wjpdhy;  c';fspy; Vw;gl;l  khw;w';fis  vt;thW  

tifg;gLj;Jtha;  vd;gij  ‘‘  Fwpapl;L  fhl;lt[k;.   
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71. Rw;Wg;g[wk; gw;wpa  tpHpg;g[zh;t[  (Awareness) kw;Wk;   

Ez;qzh;t[ (Senitivity)  

     

72. Rw;Wg;g[wk; gw;wpa  bghJ mwpt[  (Knowledge) kw;Wk;   g[hpe;J bfhs;Sk; 

jpwd;  (Understanding) 

     

73. Rw;Wg;g[wk; gw;wpa  kdg;gh';F  (Attitude) kw;Wk;  kjpg;g[ bfhLf;Fk; 

jd;ik (Values) 

     

74. Rw;Wg;g[wr;  NHy;  rhh;e;j  rPh;nfLfis  gphpj;J mwpa[k; (Identifying) 

kw;Wk;  jPh;f;Fk;  jpwd; (Solving) 

     

75. Rw;Wg;g[wj;ij  fhg;gjpy; g';F bfhs;sy; (Participation) kw;Wk;   

brayhw;Wjy; (Action) \yk;  eP';fs; fhl;Lk; bghWg;g[zh;t[ 

     

 
VIII.  gpd;tUk;  Kf;fpa  fhuzpfs;  c';fspd;  Rw;Wr;NHy;  fy;tpia  tsh;g;gjpy;  ve;jst[f;F  

bgUk;g';fhw;Wfpd;wd  vd;gij  ‘‘  Fwpapl;L  fhl;lt[k;.   

 

t. 

vz;. 
fhuzpfs; 

k
pf

 K
f

;f
pa

k
; 

K
f

;f
pa

k
; 

F
i

w
e

;j
 

K
f

;f
pa

j
;J

t
k

; 

k
pf

 F
i

w
e

;j
 

K
f

;f
pa

j
;J

t
k

; 

K
f

;f
pa

k
py

;i
y

 

76. muRf; bfhs;iffs; (Govt. Policies)  

 

     

77. fiyg; ghlj;jpl;lk; (Curriculum) 

 

     

78. ghlg; g[j;jfk; (Text  Book) 

 

     

79. fy;Y}hp  eph;thfk; (Management) 

 

     

80. kw;Wk;  gpw (Fwpg;gplt[k;) ………………………………………….. 

 

     



IX.  gpd;tUk;  fhuzpfs;  c';fspd;  Rw;Wr;NHy;  fy;tpia   ve;jst[f;F  ghjpf;fpd;wd  vd;gij  

‘‘  Fwpapl;L  fhl;lt[k;.   
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81. neukpd;ik  

 

     

82. fw;gpj;jYf;fhd  mj;jpahtrpag; bghUl;fspd; FiwghL 

 

     

83. nghJkhd  gapw;rpapd;ik 

 

     

84. mjpfkhd ntiyg;gS 

 

     

85. fy;Y}hp  eph;;thfj;jpd;  xj;JiHg;gpd;ik 

 

     

86. Mrphpah;fsplj;jpy; mh;g;gzpg;g[  czh;t[  ,d;ik 

 

     

87. fiyg;ghlj;jpl;lj;jpy;  Rw;Wr;NHy;  fy;tpf;F Fiwe;j Kf;fpaj;Jtk;      

 

88. nghJkhd  epjpapd;ik 

 

     

89. kw;Wk;  gpw   (Fwpg;gplt[k;) ……………………………………… 
 

     

 
X. a) gpd;tUk;  gpur;ridfspy;  ve;j  \d;W  jkpHf  murpw;F tU';fhy  rthy;fshf  mika[k;  

vd;gij ‘‘  Fwpapl;L fhl;lt[k;.   

 

t. 

vz;. 
Kf;fpag; gpur;ridfs; 

 
Fwpaplt[k;    

90. ntshz;ik  kw;Wk;  tptrhak;  

91. mghpkpj kf;fs; bjhifg; bgUf;fk;  

92. fy;tp  

93. Rfhjhuk;  

94. fly;tsk;  

95. r\ff; Fw;w';fs;  

96. ntiyapd;ik  

97. cs;fl;likg;g[ trjpfs;  

98. Rw;Wr;NHy;  

99. nghijg;bghUs;  

100. cs;;ehl;L kw;Wk; btspehl;L  cwt[fs;  

101. kw;Wk;  gpw (Fwpg;gplt[k;) …………………………….  

 

 



X. b) gpd;tUk;  Rw;Wr;NHy;  rhh;e;j gpur;ridfspy;  jkpHf  murp;d] \d;W jiyaha  vjph]fhy  

gpur;ridfshf  mika[k] vd;gij  ()  Fwpapl;L   fhl;lt[k;.   

 

t. 

vz;. 
Kf;fpag; gpur;ridfs; 

 
Fwpaplt[k;    

102. ,aw;if  ts';fs;  kw;Wk;  Rw;Wr;NHy; ghJfhg;g[  

103. ePh; khRghL  

104. epyj;jo  ePh;khRghL  

105. fly; khRghL  

106. fHpt[ ePh;Rj;jpfhpg;g[  

107. fhw;W  khRghL  

108. thfd';fspdhy;    Vw;gLk;  khRghL  

109. g[tp  btg;gkakhjy;  

110. xyp  khRghL  

111. kPs;e;bjGk;   tsh;r;rp  (Sustainable Development)  

112. Rw;Wr;NHy;  fy;tpia  eilKiwg; gLj;Jjy;  

113. ,aw;if nguHpt[fs;  / braw;if  tpgj;Jf;fs;  

114. fhLfs;  mHpg;g[  / fhl;Lj;  jP  

115. vhprf;jp  cw;gj;jp (kpd;rhuk;)  

116. Mgj;jhd  er;Rf;fHpt[  nkyhz;ik  

117. kUj;Jt  caphpf; fHpt[ nkyhz;ik  

118. efh;g;g[w  jplf;fHpt[ nkyhz;ik  

119. g{r;rpf; bfhy;ypfs;  

120. Ru';fk;  

121. bjhHpw;rhiy  khRf; fl;Lg;ghL  

122. Rw;Wr;NHy;  rhh;e;j  rl;l';fis  epiwntw;Wjy;  

123. Rw;Wr;NHy;  tpHpg;g[zh;r;rpia  Vw;gLj;Jjy;  

124. kdpj ts  nkk;ghL (kf;fs; bjhif)  

125. kw;Wk; gpw (Fwpg;gplt[k;) ……………………….  

 

 

ed;wp * 



Teacher Questionnaire  
 
Dear Faculty,  
 
This questionnaire is prepared to study the teacher’s awareness, attitudes, knowledge and 
practice of Environmental Education for the purpose of my doctorate thesis on 
Environmental Education (EE) in Higher Education, with special focus to different 
college settings in Coimbatore region. I would appreciate it if you make it convenient for 
me by completing the questionnaire carefully.  
 
Please take about 20-30 minutes of your valuable time to answer this questionnaire. I 
assure that your responses will be kept completely confidential; however, by filling out 
this questionnaire you are consenting to the use of the results. Please be aware that you 
are under no obligation to answer any question(s). 
 
Thank you in advance! 
 
I. General Information: Please put a “√” mark that applies to you.  
 
1. Gender   : Male/Female     
        
2. Age      : ……………. 
 
3. Parents’ Literacy    : Literate/Illiterate 

 
4. Residence Location    : Rural/Urban         
 
5. Native Place     : …................................................... District 
 
6. Educational Qualification           : UG/PG/M.Phil/Ph.D/others specify……… 
 
7. Teaching Experience                   : …………Years……….Months 
 
8. Type of College    :  
 
8. College/Institution Location   : Rural/Urban   
 
9. College/Institution affiliated by  : ……………………….……… University 
 
10. Qualification in Environmental Education? : Yes/No 
 

If ‘Yes’ put “√” mark on the relevant level : Diploma/BA/B.Sc/MA/M.Sc/M.Phil/Ph.D 
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II. A) For the following 10 questions choose the best answer and circle the letter of your choice.  

 
1. The overall consequence of rapid population growth is:  
 

A. disputes over access to resources  
B. limited quality of life  
C. increased social costs of food production  
D. malnutrition  
 

2. Climate change from human influences results in all of the following except:  
 

A. A shifting of climate zones.  
B. An increase in species diversity and the productivity of ecosystems.  
C. An increase in extreme weather events.  
D. Negative impacts on human health 
.  

3. Which of the following is wrong?  
 

A. Adoption of new technologies is not necessarily a cause of environmental damage.  
B. Market changes always promote the sustainable use of resources.  
C. Human migration causes considerable damage to the environment.  
D. Demographic changes tend to increase pressure on the environment.  
 

4. Which of the following is wrong about economic growth in relation to the environment?  
 

A. Economic growth intensifies over appropriation of resources.  
B. Economic growth can bring investments in environmental improvement and cleaner 

technologies.  
C. Economic growth reduces land cover change.  
D. Economic growth results changes in production and consumption patterns.  
 

5. Which of the following is true about sustainable development?  
 

A. It is a process of change with the future in mind.  
B. It is similar to sustainable economic growth.  
C. It is preserving the earth’s resources for the use of future generations.  
D. It is a development model which can only be practiced by the developed nations of the 

world.  
 

6. Which of the following is the logical sequence for the rise of environmental education?  
 

A. Environmental concern → Industrialization and urbanization → Environmental crisis → 
Environmental education  

B. Industrialization and urbanization → Environmental crisis → Environmental concern 
→Environmental education  

C. Environmental crisis → Industrialization and urbanization → Environmental concern 
→Environmental education  

D. Environmental crisis → Environmental concern → Industrialization and urbanization 
→Environmental education          

  



7. The ultimate goal of environmental education is:  
 

A. Awareness about environmental problems.  
B. Knowing how to improve environmental quality.  
C. Possessing the necessary skills to protect the environment.  
D. Taking decisions and actions in favor of the environment.  

 
8. Decisions and actions by the different countries of the world can have international 
repercussions. This idea gave environmental education to have the following characteristics:  
 

A. Inter-disciplinarity  
B. Totality  
C. Global views  
D. Cultural and gender perspectives  
 

9. Environmental sustainability through environmental education is maintained best if one of the 
following approaches of teaching is applied.  

 
A. Teachers transmit knowledge and students are passive recipients  
B. Teachers act as facilitators and students participate actively  
C. Teachers play a collaborative inquirer role and students as active generators of new ideas  
D. Students are active participants and teachers as passive listeners to the student’s views  
 

10. As far as environmental education is concerned which of the following is the best 
instructional resource?  

 
A. Video  
B. The environment itself  
C. Written materials  
D. Museum  

 
 
B) Please indicate how you feel local environmental issues have become since you have lived 
here (Coimbatore).   
 

S. No STATEMENTS 

M
uc

h 
W

or
se

  
 W

or
se

  

B
et

te
r 

 

M
uc

h 
B

et
te

r 
 

11 The water quality in your local streams, rivers, and lakes.     

12 The level of pollution or waste produced by nearby business 
centres, public places, houses and industries. 

    

13 The state/level of air quality in your area.     
14 The steps taken by the government/non-government 

organizations on environmental protection. 
    

15 The overall environmental state of Coimbatore district.     
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C) Please indicate how concerned you are about the following environmental issues in 
Coimbatore.  
 

S. No STATEMENTS 

N
ot

  a
t a

ll 
co

nc
er

ne
d 

 
 So

m
ew

ha
t 

co
nc

er
ne

d 

C
on

ce
rn

ed
  

V
er

y 
co

nc
er

ne
d 

 

16 Water pollution from industries and urban development.     
17 The conditions of agricultural land and nature preserves.     
18 Air pollution.     
19 Unlimited development of cities.     
20 Solid waste management.     

 
III. Please indicate the degree to which you agree or disagree with each statement below by 

putting a “√” mark in the appropriate box.  
 

S. 
No STATEMENTS 

St
ro

ng
ly

 
A

gr
ee

 

M
ild

ly
 

A
gr

ee
  

U
ns

ur
e 

 

M
ild

ly
 

D
is

ag
re

e 
 

St
ro

ng
ly

 
D

is
ag

re
e 

 

21 We are approaching the limit of the number of people the 
earth can support 

     

22 Humans have the right to modify the natural environment to 
suit their needs 

     

23 When humans interfere with nature it often produces 
disastrous consequences 

     

24 Human ingenuity will insure that we do Not make the earth 
unlivable 

     

25 Humans are severely abusing the environment      
26 The earth has plenty of natural resources if we just learn 

how to develop them 
     

27 Plants and animals have as much right as humans to exist      
28 The balance of nature is strong enough to cope with modern 

industrial nations 
     

29 Despite our special abilities humans are still subject to the 
laws of nature 

     

30 The so-called “ecological crisis” facing human kind has 
been greatly exaggerated 

     

31 The earth is like a spaceship with very limited room and 
resources 

     

32 Humans were meant to rule over the rest of nature      
33 The balance of nature is very delicate and easily upset      
34 Humans will eventually learn enough about how nature 

works to be able to control it 
     

35 If things continue on their present course, we will soon 
experience a major ecological catastrophe 
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IV. Please indicate the degree to which you agree or disagree with each statement below by 
putting a “√” mark in the appropriate box.  
 

S. No STATEMENTS 

St
ro

ng
ly

 
A

gr
ee

  
A

gr
ee

  
U

nd
ec

id
ed

  
D

is
ag

re
e 

 

St
ro

ng
ly

 
D

is
ag

re
e 

 

36 
There is a pressing need for teachers to become better informed so that 
their students are given the most up-to-date information about 
environmental trends 
 

     

37 
The methods teachers use to convey environmental content are less 
important than the curriculum as far as effective environmental 
education program is concerned 
 

     

38 

Since environmental degradation is sometimes due to the absence of 
options for engaging in environmentally friendly activities, the role of 
environmental education for the solution of environmental problems is 
insignificant 
 

     

39 
Since many people do not know the full consequences of their 
environmental actions, environmental education is important 
 

     

40 

As information and communication technologies are developing faster, 
the role of higher education in realizing the goals of environmental 
education is insignificant 
 

     

41 
Environmental education should be delivered across the curriculum 
(should be part of all the subjects taught) 
 

     

42 
Environmental Education in higher education should be left to EE 
qualified teachers so that its implementation will become effective 
 

     

43 

The focus of environmental education should be to promote the belief in 
the rights of humans to control nature and the capacity of science and 
technology to manage the effects of environmental degradation 
 

     

44 
The focus of environmental education should be on how humans can 
live in harmony with nature 
 

     

45 
Environmental knowledge should be constructed, generated and initiated 
by the students themselves 
 

     

46 
Environmental teaching and learning should be based on standardized 
outcomes (predetermined knowledge and attitudes of the students) 
 

     

47 Teaching about the possibility of a major ecological catastrophe in the 
future will alert students for a responsible environmental action 

     



V. Please indicate how often you practice the following activities by putting a “√” mark in 
the appropriate box.  
 

S. 
No STATEMENTS 

U
su

al
ly

  

O
ft

en
  

So
m

et
im

es
  

Se
ld

om
  

N
ev

er
  

48 I present environmental knowledge/concepts in class      

49 
I guide students to explore local environmental problems and 
solutions consciously  
 

     

50 
I introduce my students to some general ways of solving certain 
environmental problems and guide them to apply such methods to 
other problems  
 

     

51 
I assign students to bring some materials from the local 
environment to be used for teaching  
 

     

52 
I read in class interesting articles about environmental issues that I 
get from books, newspapers, magazines etc.  
 

     

53 
I bring interesting pictures on environmental issues and show to my 
students  
 

     

54 
I evaluate the curriculum and text book of the subject I teach with 
regard to environmental issues  
 

     

55 I organize and lead environmental clubs in colleges  
 

     

56 I organize question and answer program on environmental issues  
 

     

57 
I create links between my college and NGOs and government 
offices which work for the protection of the environment  
 

     

58 
I gather posters concerning environmental issues and stick them in 
the college campus so that students can learn  
 

     

59 
I write articles about the environment to be read during the flag 
ceremony  
 

     

60 I conduct local researches concerning environmental issues  
 

     

61 I plant trees in the college compound       
62 I contribute articles concerning environmental issues to regional 

and/or national mass media  
     

63 I actively participate in environmental actions of the community of 
which I am a member  

     



S. 
No Statements  

U
su

al
ly

  

O
ft

en
  

So
m

et
im

es
  

Se
ld

om
  

N
ev

er
  

64 
I actively participate in local community organizations working for 
the environment  
 

     

65 
I give quick and positive response when I am asked to contribute 
money for environmental protection  
 

     

66 I teach the local community about environmental issues  
 

     

67 
I use the institution to which I belong to promote the desirable 
environmental ethic  
 

     

68 
With regard to environmental behavior, I attempt to be a role model 
for the community in my lifestyles  
 

     

 
 
VI. To what extent do you think have the following experiences been useful to your 

environmental & environmental education knowledge, attitude and skills? Put a “√” 
mark in the appropriate box.  

 

S. 
No Experiences 

G
re

at
ly

 U
se

fu
l  

C
on

si
de

ra
bl

y 
U

se
fu

l  

So
m

ew
ha

t 
U

se
fu

l  

L
itt

le
 U

se
fu

l  

N
ot

 U
se

fu
l  

69 Pre-service training  
 

     

70 In-service training  
 

     

71 Workshops/Conferences  
 

     

72 Personal reading  
 

     

73 Electronics media  
 

     

74 Print media  
 

     

75  
Others (please specify) …………………………… 
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VII. How do you rate your competence to teach the following aspects of environmental 
education? Put a “√” mark in the appropriate box.  

 

S. 
No Statements 

E
xc

el
le

nt
  

V
er

y 
G

oo
d 

 

G
oo

d 
 

Fa
ir

  

Po
or

  

76 Developing awareness and sensitivity to the environment  
 

     

77 Developing knowledge and understanding about the environment  
 

     

78 Developing attitudes and values towards the environment  
 

     

79 Teaching skills in identifying and solving environmental problems  
 

     

80 Developing a sense of responsibility through participation and action  
 

     

 
 
VIII. How important are the following in enhancing your environmental education 

activities? Put a “√” mark in the appropriate box.  
 
 

S. 
No Items 

G
re

at
ly

 
Im

po
rt

an
t  

C
on

si
de

ra
bl

y 
Im

po
rt

an
t  

So
m

ew
ha

t 
Im

po
rt

an
t  

L
itt

le
 

Im
po

rt
an

t  

N
ot

 Im
po

rt
an

t  

81 Government policy  
 

     

82 The curriculum  
 

     

83 The text books and teaching aids 
 

     

84 The college management  
 

     

85 Others (please specify) ………………. 
 

     

 
 
 
 
 
 
 

-Turn Page- 
 



IX. To what extent do the following obstacles hinder your environmental education 
activities? Put a “√” mark in the appropriate box. 

 

S. 
No Obstacles 

G
re

at
ly

  

C
on

si
de

ra
bl

y 
 

So
m

ew
ha

t  

L
itt

le
  

N
ot

 a
t a

ll 
 

86 Time constraints  
 

     

87 Lack of teaching resource materials  
 

     

88 Lack of training  
 

     

89 Heavy workload  
 

     

90 Lack of college support  
 

     

91 Lack of commitment  
 

     

92 
The less emphasis given to environmental education in the 
curriculum  
 

     

93 Lack of funding  
 

     

94 Others (please specify) ………………………………… 
 

     

 
X.  Which would you think will be the single most important future issues for Tamil Nadu 

Government? Put a “√” mark in the appropriate box. 
 
95)  Common issues 
 
S. No IMPORTANT ISSUES Response 
1.  Farming and agriculture      
2.  Over population  
3.  Education          
4.  Health                 
5.  Fisheries                
6.  Crime                   
7.  Unemployment         
8.  Infrastructures (Roads, shipyard, airports)        
9.  The environment             
10.  Alcohol and other drugs          
11.  Bilateral and multilateral relations                                   
12.  Others (please specify) ……………………………    

 



96) Environmental issues 
 
S. No ENVIRONMENTAL ISSUES Response 

1.  Natural Resources and Environmental Conservation   
2.  Water Pollution   
3.  Ground water Pollution  
4.  Marine Pollution   
5.  Waste water treatment   
6.  Air Pollution   
7.  Vehicular Pollution   
8.  Global Warming   
9.  Noise Pollution   
10.  Sustainable Development   
11.  Implementation of Environmental Education   
12.  Natural Disaster/Chemical Accidents   
13.  Deforestation/Forest Fire   
14.  Energy Production   
15.  Hazardous & Toxic Waste Management   
16.  Bio Medical Waste Management   
17.  Municipal Solid Waste Management   
18.  Pesticides   
19.  Mining   
20.  Industrial Pollution Control   
21.  Enforcement of Environmental Laws  
22.  Creating Environmental Awareness  
23.  Human Resources Management (Population)  
24.  Others (please specify) ……………………………       

 
 
 
 
 
 
 

THANK YOU 
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Stray Dog Menace
Implications and Management

R Chandran, P A Azeez

R Chandran (chandran.r.123@gmail.com) 
is a research scholar at the Division of 
Environmental Impact Assessment, Sálim Ali 
Centre for Ornithology and Natural History, 
Anaikatty, Coimbatore, Tamil Nadu and 
P A Azeez (azeezpa111@gmail.com) is senior 
principal scientist at the same centre. 

A study conducted among 10 
Indian metro cities investigates 
the impact of municipal solid 
waste and animal birth control 
programme on stray dog 
population and its menaces. Its 
results show statistically strong 
and positive linkages among 
the variables such as human 
population, municipal solid 
waste, per capita solid waste, 
food waste, dog population and 
dogs per capita. People’s general 
awareness and the efforts of 
municipalities are inadequate to 
control the dog menace.    

Urbanisation is an ongoing trans-
formation of traditionalistic rural 
economies to modern commercial 

or industrial ones. In 2010, India account-
ed for 11% of the world’s urban popula-
tion. The United Nations (UN) projects it 
to be 15% by 2030. In 2011, India’s 
 urbanisation was 31% with nearly 160 
million people living in 53 metropolitan 
cities. At this rate if urbanisation goes on, 
in 2031, the urban population may reach 
255 million living in 87 metropolitan cities 
and the overall urbanisation level would 
reach 50% by 2039 (NIUA 2011). 

However, providing essential ameni-
ties to the growing urban population, in 
countries such as India, remains largely 
a hope. The high-speed urbanisation 
and spread of urban sprawl lead to ex-
tensive growth of slums and consequent 
poverty, unemployment, exploitation, 
inequalities, misery and low quality of 
human life. In effect, the present mode 
of urbanisation and paradigm of devel-
opment innately promotes urban sprawls, 
slums, disparity and extensive public 
health and environmental issues, espe-
cially in thickly populated countries such 
as India. With development of cities, 
managing the solid waste has become a 
daunting challenge and the centralised 
facilities more often fail in delivering 
the expected level of service. Thus, the 
unconfi ned and unmanaged leftovers 
aid proliferation of stray dogs and other 
vermin including some of the dangerous 
vectors. 

The domestic dogs are the most abun-
dant terrestrial carnivores in the world 
(Young et al 2015; Vanak and Gompper 
2009), almost 500 million dogs are there, 
and almost 75% of them are free-ranging, 
posing substantial threat to people as 
well as several wild species and livestock 
(Kumar and Paliwal 2015), especially 
the smaller and prey species. At times, it 

is seen that free-ranging dogs hunt small-
er species even if they do not consume 
the hunted, perhaps an expression of their 
hunting instinct and behaviour. 

Domestic dog, Canis familiaris, one of 
the earliest domesticated species, could 
be in-house, stray or feral, progressively 
through a de-domestication process with 
potential for reversal, eminently portra-
yed, though much anthropomorphised, 
in the classic fi ction The Call of the Wild 
by Jack London. It is projected that 
 India’s cities and towns are home to about 
30 million stray dogs and eight million 
people are forced to take treatment for 
dog bites every year. The stray dog pop-
ulation in India is increasing day by day. 
Regrettably, 30%–60% of the dog-bite 
victims are children under the age of 15 
in countries where rabies is endemic. A 
study from Bhutan shows children of 
5–9 years as the most common victims, 
reporting 2.3 times more dog bites than 
expected (Tenzin et al 2011). In Bengaluru, 
it is reported that 45% of dog bites are of 
slum children (David 2007). Universally, 
children are the most vulnerable to att acks 
by the dogs, and the risk of injury to the 
head and neck is greater in them, adding 
to increased severity (WHO 2013) and 
medical complications and deaths.

As per the World Health Organization 
(WHO), world over there are more than 
200 million stray dogs, 55,000 people 
die from rabies per year, and another 15 
million receive post-exposure treatment 
to avert the disease, with 95% of the cases 
happening in Asia and Africa (Strand 
2011). In 2012, the WHO states that 30% 
of world rabies case is reported from India 
(WHO 2009); 20,000 rabies cases each 
year, though the government offi cials 
and some experts dispute the fi gure 
(Clifton 2012). Yet, until now, no offi cial 
and reliable data is available on stray 
dog population, dog bites and rabies cases 
or deaths in the country. But almost every 
day the newspaper reports are numerous 
about fatal dog attacks somewhere in 
the country. 

Earlier studies have recommended 
 establishment of a comprehensive  n   ati   onal 
rabies control programme in each of the 
world’s enzootic countries (Bourhy et al 
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2010) for control of stray dog population 
or their universal vaccination for succ-
essful control of the dreadful disease. 
Street dogs would not be able to main-
tain their population density unless food 
and shelter are provided by man, with or 
without intent.

The uncontrolled procreation of dogs 
leads to overabundant population that 
results in dog–human confl icts, dog bites, 
road traffi c accidents, other troubles due 
to their escalated fi ghts, blind chase of 
one another on the roads, barking and 
soiling (Farnworth et al 2012; Massei 
and Miller 2013). Overpopulation of 
dogs and its impact on  humans have 
raised serious conservation concerns in 
many parts of the world ( Silva-Rodriguez 
and Sieving 2012; Sepúlveda et al 2014). 
Consequently, both the WHO and the 
World Organisation for Animal Health 
(OIE) recommend environment manage-
ment, including steps to exclude dogs 
from sources of food, as an important 
means for stray dog population control. 
The same is also stressed by the Animal 
Welfare Board of India (AWBI) (Kharab 
2015). In this context, the present study, 
on the basis of available secondary data, 
explores the impact/relationship of 

 municipal solid waste (MSW) and animal 
birth control (ABC) programmes on stray 
dog population in a few Indian cities.

Methodology

Secondary data from 10 fast-growing 
 Indian cities—Ahmedabad, Bengaluru, 
Chennai, Coimbatore, Delhi, Hyder a b ad, 
Mumbai, Pune, Surat and Thiruvanan-
thapuram—were collated. The pop ula-
tion and literacy rate for each city was 
collected from the Census of India 
(2011). The MSW data was  collected 
from the Central Pollution Control 
Board (CPCB) and the quantity of food 
waste in the same was derived at 10% of 
the total MSW. Dog population, total 
dog bites and dog bite/day in a given 
year was gleaned from India’s leading 
dailies/magazine reports from 2011 to 
2015. Data on ABC programmes under-
taken by animal welfare organisations 
(AWOs) or local municipal  bodies (LBs) 
was gathered from the AWBI. Des cri p-
tive statistics and inter-correlations 
were done using Statistical Package for 
the Social Sciences (SPSS) (Version 20.0) 
for the variables for each city. All the 
data were accessed bet ween 24 April 
2015 and 17 September 2015.

Stray Dog Population 

Linkages between the variables: The 
study shows (Table 1) that the overall city 
pop  ula tion has statistically signifi cant 
positive correlation with MSW (r = 
0.956, p = 0.000), food waste (r = 
0.956, p = 0.000) and dog bites in a giv-
en year (r = 0.932, p = 0.000). MSW 
showed signifi cant positive correlation 
with yearly dog bites (r = 0.914, p = 
0.000) and per  capita waste generation 
(r = 0.662, p = 0.037). Strong positive 
correlation was also seen between per 
capita waste  production and dog popula-
tion (r = 0.654, p = 0.040), dog/person 
and dog population (r = 0.756, p = 
0.011), and food waste with yearly dog 
bites (r = 0.914, p = 0.000). Literacy 
rate of the people was negatively related 
with solid waste per capita (r = 0.681, 
p = 0.030) and dog population (r = 0.815, 
p = 0.004).  However, the number of 
ABC centres and dog bites/day data did 
not show any signifi cant relationships 
with other  variables.

Of the cities we examined (Table 2), 
Mumbai has the highest population rate 
and Thiruvananthapuram has the lowest 
population rate. In MSW and food waste 

generation, Delhi ranks 
fi rst, while Thiruva-
natha puram is at the 
last position. With re-
spect to the city popu-
lation and the MSW 
generation rate, Hy-
derabad stan ds at the 
top followed by Chen-
nai (Figure 1, p 60). 

The per capita MSW 
generation is high in 
Hyderabad followed 

Table 2: Summarised Metro City Data
S No Name of Metro Population * Literacy Rate* MSW (TPD)# Solid Waste/ Food Waste Dog Dog/Person Dog Bite in Dog Bites ABC Doing
     Capita (Kg/day) (TPD) Population $  a Year Per Day AWO/LBs!

1 Mumbai 1,84,14,288 90.78 6,500 0.353 650 95,000 0.005 90,000 220 4

2 Delhi 1,63,14,838 86.43 6,800 0.417 680 3,60,000 0.022 80,000 500 12

3 Chennai 86,96,010 90.35 4,500 0.517 450 80,000 0.009 38,454 100 17

4 Bengaluru 84,99,399 89.56 3,700 0.435 370 2,00,000 0.024 19,066 50 0

5 Hyderabad 77,49,334 82.92 4,200 0.542 420 5,00,000 0.065 52,264 120 2

6 Ahmedabad 63,52,254 89.53 2,300 0.362 230 3,00,000 0.047 41,141 500 1

7 Pune 50,49,968 91.42 1,300 0.257 130 40,000 0.008 12,731 35 2

8 Surat 45,85,367 88.97 1,200 0.262 120 19,070 0.004 14,478 45 0

9 Coimbatore 21,51,466 89.23 700 0.325 70 75,000 0.035 12,000 40 1

10 Thiruvananthapuram  16,87,406 93.24 250 0.148 25 50,000 0.030 10,000 150 1

* Census of India, 2011; # MSW study conducted by CPCB through; CIPET during 2010–11; $ India’s leading Newspaper Reports, 2011 to 2015; ! Animal Welfare Board of India.

Table 1: Metro Cities: Inter-correlations and Descriptive Statistics
  1 2 3 4 5 6 7 8 9 10 Mean SD 

1 Population 1.00          7950033.00 5532703.7

2 Literacy rate -0.24 1.00         89.20 2.82

3 MSW 0.96** -0.41 1.00        3145.00 2360.1

4 Solid waste per capita 0.44 -0.68* 0.66* 1.00       .36 .12

5 Food waste 0.96** -0.41 1.00** 0.66* 1.00      314.50 236.0

6 Dog population 0.33 -0.81** 0.49 0.65* 0.49 1.00     171907.00 163161

7 Dog/person -0.26 -0.55 -0.10 0.32 -0.10 0.76* 1.00    .02 .02

8 Dog bites in a year 0.93** -0.38 0.91** 0.47 0.91** 0.50 0.00 1.00   37013.40 29215.9

9 Dog bites per day 0.48 -0.18 0.46 0.13 0.46 0.53 0.25 0.62 1.00  176.00 180.4

10 ABC doing AWO/LBs 0.47 -0.15 0.59 0.50 0.59 0.08 -0.29 0.45 0.27 1.00 4.00 5.8

N=10, **Correlation is significant at the 0.01 level.
*Correlation is significant at the 0.05 level. 
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by Chennai and low in Thiruvanan-
thapuram. The high per capita waste 
generation could be due to the lifestyle 
and not necessarily the living standards 
in these cities. It is tempting to conclude 
that the low per capita waste may be due 
to lower economic state of the city, but 
could also be more due to effective MSW 
management and better public aware-
ness. The number of stray dogs per capita 
is high in  Hyderabad and low in Surat. It 
would be worthy to note that after the 
plague  epidemics in Surat in the 1994 
(Dutt et al 2006), there is a clear trend 
among common public as well as offi cials 
towards healthier waste management. 

In relation to the per capita solid 
waste generation, the per capita number 
of dogs is higher in Thiruvananthapuram, 
followed by Ahmedabad and then Hy  -
derabad, which indicate the higher prob-
ability of a person being bitten by dogs 
in these cities (Figure 2). 

Hyderabad has the highest dog popu-
lation and lowest is in Surat. In the case 
of dog bites, Mumbai  occ    upied top rank 
in the chart and Thiruvanantha puram 
occupied the lowest rank. However, the 
frequency/occurrence of dog bites is high 
in Mumbai  followed by Chennai and  Surat 
with reference to their  respective dog 
population (Figure 3). 

The overall dog bites per day is high in 
Delhi and Ahmedabad, while it is very 
low in Pune. Proportionately bites/day 
are higher in Ahmedabad followed by 
Thiruvananthapuram in relation to their 
food waste generation (Figure 4, p 61). 

Thiruvananthapuram has the highest 
literacy rate than any other metros in 
the list and the lowest rate is registered 
by Hyderabad. The quantity of MSW 
 generation is high in Delhi followed by 
Hyderabad with reference to their literacy 
rate (Figure 5, p 61). Chennai is the high-
est in number of authorised ABC centres 
and consequently, the effectivity of stray 
dog population control in a given year is 
higher in Chennai, followed by Delhi 
and Mumbai. Surprisingly such centres 
were absent in Bengaluru and Surat 
(Figure 6, p 61).

Availability of food: The high human 
population, the lifestyle, rapid urbanisa-
tion and expanding urban sprawl are 

Figure 1: Metro Population vs Municipal Solid Waste Generation
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Figure 2: Solid Waste per Capita vs Dog per Person
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Figure 3: Dog Population vs Dog Bites in a Year

D
o

g 
p

o
p

u
la

ti
on

5,00,000

4,50,000

4,00,000

3,50,000

3,00,000

2,50,000

2,00,000

1,50,000

1,00,000

50,000

0

M
u

m
b

ai

D
el

h
i

C
h

en
n

ai

B
en

g
al

u
ru

H
yd

er
ab

ad

A
h

m
ed

ab
ad

Pu
n

e

Su
ra

t

C
oi

m
b

at
or

e

Th
ir

u
va

n
an

th
ap

u
ra

m

D
o

g 
b

it
es

Dog population

Dog bites

Metro name

1,00,000

90,000

80,000

70,000

60,000

50,000

40,000

30,000

20,000

10,000

0



NOTES

Economic & Political Weekly EPW  noveMBER 26, 2016 vol lI no 48 61

 responsible for the increase in the gar-
bage generation and the unscientifi c and 
careless disposal of the same. It is a 
 general scene in the country, more com-
monly in semi-urban locations, that peo-
ple throw their domestic wastes, as well 
as other wastes from shops and trades, 
outside in a cavalier manner. Thus, the 
urban/semi-urban environment in India 

has two features that encourage stray 
animal populations, exposed garbage 
dumping and slums. Approximately, 
 10%–50% of Indian MSW is food and 
meat waste from homes, roadside eater-
ies, venders, hotels and restaurants, 
 industries, slaughter houses and other 
commercial entities. The booming middle 
class and changing consumption patterns 

are driving demands for meat in a coun-
try that had traditionally low meat in-
take and predominantly vegetarian food 
culture. This meat and poultry wastes 
along with some vegetarian wastes are 
the chief food sources for a fl ourishing 
stray dog population. 

In many of the Indian cities, sale and 
use of carry bags less than 20 micron 
thickness and less than 8 × 12 inches in 
size are prohibited. Nevertheless, as the 
ban mostly fails to contain the use of 
plastic bags, people still extensively carry 
their daily food and other consumable 
items from the shops and throw the 
 unused food waste in those plastic carry 
bags at public places or roadsides or 
 sewers. Stray dogs are facultative scav-
engers and these leftovers provide 
 ample source of food and support them 
to survive on the streets. Moreover, in 
Indian cities, stray dogs are also kept as 
free-roaming pets by slum-dwellers and 
homeless people, including ragpickers, 
who otherwise in Indian context, are 
 doing yeoman service in recycling the 
solid wastes. In many places in the city 
metros, where there are some steps tak-
en for domestic and municipal waste 
management, the garbage bins either 
are old, damaged or have failed in con-
taining the solid wastes. Their dirty 
and unhygienic appearance encourages 
people to throw wastes from a distance 
rather than  depositing them from close 
distance  securely into the bins. Further, 
for the scarcity in the bins, only fewer 
streets are provided with suffi cient 
 garbage bins in clean and agreeable 
state. In the country not much care is 
given to clean the bins, no record of ar-
ea-wise garbage generation is main-
tained, and no system for door-to-door 
garbage collection is in place in much 
of the places. Most of the civic bodies 
and private company/non-governmen-
tal  organisations (NGOs) on contract for 
cleaning and transportation of garbage, 
have largely failed to deliver their 
 objectives.

 Furthermore, most of the municipali-
ties are unable to provide the desirable 
level of conservancy services. Due to 
several such problems, the MSW disposal 
has not been very effective in the country 
(Kansal et al 1998; Siddiqui et al 2006; 

Figure 5: Municipal Solid Waste Generation vs Literacy Rate
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Figure 6: Dog Population vs AWOs/LBs Conducting ABC
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Figure 4: Food Waste Generation vs Dog Bites Per Day
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Kansal 2002). This condition is forcing 
residents to throw the litter arbitrarily 
on the roads or public places, which 
 attracts stray dogs. Stray dogs also are at 
times supported by well-meaning people 
who provide them food out of sympathy, 
but in effect aggravate the risk from the 
dogs to the common public and vulnera-
ble groups of the society. As the dogs 
turn to depend on meat and other left-
overs, when they do not get suffi cient 
food or when they feel incursion into 
their territories, they attack people, 
largely children as their soft targets. The 
blind faith of the authorities on central-
ised disposal and management mecha-
nisms, in a corporate mode of operation, 
in a thickly populated and resource-
stressed society like that of India has 
 deteriorated the situation. Centralised 
mech  anisms are effective in situations 
where the human habitations are clus-
tered, and the producers of waste lesser 
in number, while in India, habitations 
are largely spread out and the popula-
tion is high. Hence, in such situations, it 
is high time that the decentralised meth-
od of solid waste disposal is fostered, 
making people adopt household tech-
niques for reduction of the quantity and 
effective disposal of wastes.

Availability of water: Water availability 
is another factor for the growing stray 
dog population. In spite of ever-growing 
civic water demand, the poorly managed 
urban water supply provides plenty of 
water for stray dogs. It has been estimated 
that water loss from the municipal water 
supply schemes in the country comes to 
at times more than a quarter (GOI 2011). 
From frequently breaching underground 
water connections, potholes, open drain-
ages, leaking taps, stagnated rain or 
waste water, spillover from public  water 
tanks and water tankers, water bowl 
maintained by dog lovers, and natural 
tanks (pond, lake and river) are water 
sources for the stray dogs. Discarded 
 water bottles, other plastic containers, 
plastic pouches of fi ltered drinking  water 
and other liquid products, widely avail-
able, just tossed around after partial 
consumption, a rough estimate showing 
more than 100 million in number, thrown 
all over the cities and towns in the country, 

could also be an important source of wa-
ter to dogs, other vermin and vectors. 
Dogs do not need to travel for long dis-
tances to satiate their thirst, as water 
would be available within a few footsteps.

Availability of shelter: Another impor-
tant factor is the accessibility to shelters 
for resting as well as littering and caring 
the young ones for a couple of weeks. 
Rapid urbanisation ends up with real 
 estate boom that indirectly enlarges 
 derelict areas in the city and shady 
nooks and crannies to take shelter from 
the elements of nature mainly heat and 
cold. The shelters combined with 
streets/roads, as their territories that 
though fl exible are defended, contribute 
to increasing the number of dogs and 
dog bites. The stray dogs, especially in 
groups, show possessive (towards food 
or other such items) and territorial 
 aggression, chasing or challenging any 
intruder of its own kind or people, espe-
cially children who when frightened run 
prompting the chaser to intensify the 
pursuit and attack. It has been reported 
that, while in wild relatives of dogs such 
as wolves, there is a strong linier hierar-
chical structure in the group of socially 
bonded individuals leading to the for-
mation of a pack (Boitani and Ciucci 
1995), in stray or feral dogs the group 
hierarchy is more of aggregation, much 
looser and fl uid with semi-open mem-
berships, wherein individuals can “come 
and go with relative ease” (Haug 2005).

People sentiments: People’s sentiment 
is another important factor that deter-
mines the population and distribution of 
stray dogs in urban and semi-urban set-
tings. Sympathy towards these animals 
is widespread (Bhatia 2015), especially 
among the better-off, explicit from the 
quite a lot of news in national newspapers. 
Justifi cations for that are overstretched 
occasionally arguing that the dogs are 
important in maintaining natural balance 
in garbage management (Sen 2015) and 
in controlling vermin such as rats. Some 
stray dogs are fed and collared by resi-
dents who value them as guards and as 
companions, although distant (Harris 
2012). Such provisions, subsidising or 
caring, may be intentional or otherwise; 

but intentional human care for the pups 
greatly reduces mortality in the early 
months of their life and leads to higher 
survival of the litter and consequent pro-
liferation of the strays. People sympa-
thise with these animals for various rea-
sons, varied hues of kindness, values, 
ethics or other considerations. 

These days, pet to stray dog conver-
sion rate is high in Indian cities, while 
the reverse is much less. India’s burgeon-
ing middle class, perhaps adopting west-
ern notions of pet ownership, and as a 
display of status in the society, rear pedi-
greed dogs in their homes. Some people 
also keep many of them as guard dogs. 
However, it is said by many that several 
of the privileged pets at a later stage end 
up uncared and abandoned. They end 
up on the street, the cast-offs of breeders 
or owners who tire of the experiment, or 
the owners failing to care the animals 
after a while for various reasons. It is 
also, to an extent rightly, sympathised 
that “a tolerant, if not friendly attitude 
towards dogs can ensure their peaceful 
co-existence with us” (Majumdar et al 
2014). But, the more-contextual issue is 
that how many of them and at what 
 direct and indirect costs. The net result 
is as shown in a study from Mumbai that 
more than 70% of all animal bites are 
from stray dogs (Gogtay et al 2014). 
Moreover, from various corners of the 
country gruesome stories of dog bites are 
reported, too serious to play down by 
saying perhaps the public, especially the 
children, are not well-trained to be toler-
ant of the stray dogs and aware of their 
 behavioural responses (Seligsohn 2014).

Chances of Dog Bites

In Indian cities, high-density vehicular 
movements with poorly maintained roads 
and widespread multi-shift work pat-
tern, including duties during the night, 
high number of two-wheeler commuters 
are common. Stray dogs being on the 
streets have to survive the busy traffi c 
and many dogs die in road accidents 
every day and many chase rash two-
wheelers causing minor to major acci-
dents (Dog News 2013), or people end up 
bitten by a stray dog. Dogs bite when they 
are scared, as mother dog to protect the 
pups, feel a sense of intrusion into their 
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territories or to guard their possessions 
and at the time of fi ght among them-
selves for limited territories and bitches. 
They are also known to attack on human 
interference such as throwing stones at 
them when they are sick, courting or at-
tempting mating. There are high chanc-
es for dog bites when the streets and 
abandoned areas are not properly main-
tained or suffi ciently lit. 

Some of the studies also state that 
even climatic conditions or seasonal 
 variations infl uence the dog’s aggressive-
ness, especially during breeding season 
(August to January) (Pal et al 1998). Due 
to poor public awareness on stray dogs, 
people get panicky or run when a stray 
dog approaches them, triggering the 
chase instinct in dogs. Children love to 
play with dogs and at times, they are 
 bitten by them because of unknown 
provocation (Chun et al 1982). Finally, 
surplus food in the surrounding with 
occ asional starvation due to many rea-
sons, instil wild behaviour in dogs, lead-
ing to attack on other animals. Such an 
avenue of food alters their behaviour, 
they would become less dependent on or 
accommodative to humans, at times 
growing aggressive towards them and 
other animals, even wild birds and small 
mammals. 

AWBI and ABC

The AWBI, constituted under the Preven-
tion of Cruelty to Animals Act, 1960 is 
the statutory body that ensures that ani-
mal welfare laws in the country are dili-
gently followed, provides monetary aids 
to AWOs and advises the government on 
 related issues. There are 122 recognised 
AWOs or LBs conducting ABC progra m-
mes in India. Our analysis reveals that 
the number of ABC centres are insignifi -
cant as per the dog population and dog-
bite menace in most places in the coun-
try. In some pockets, they are effective, 
but their thin spread is a challenge 
across the country. 

The number of ABC surgeries perfor-
med by the AWOs/LBs per day or month 
is inadequate to combat the growing stray 
dog hazard. Because of that, the board is 
struggling to rope in NGOs or others con-
cerned with animal welfare to execute 
the  National Rabies Control Programme 

launched in Haryana in March 2015. 
Due to dearth of funds and outdated 
policies and execution, the govern-
ment’s two-pronged programme—to 
control their numbers through sterilisa-
tion and to prevent the spread of 
 rabies—has been hanging fi re. Rabies 
control efforts were limited to elimination 
of stray dogs until 2004. This was aban-
doned after the ban on killing of dogs as 
per court orders in 2005. The ban on 
killing dogs was followed by a percepti-
ble increase in number of stray dogs and 
corresponding increase in dog bites and 
rabies cases in humans. This was foll-
owed by strong public opinion and pres-
sure from civil society organisations for 
taking up  immediate control measures. 
As per the Animal Birth Control (Dog) 
Rules notifi ed in December 2001 under 
the Prevention of Cruelty to Animals 
Act, 1960 and the Supreme Court orders, 
killing stray dogs is prohibited except in 
special cases when they are terminally 
ill or rabid, certifi ed by the competent 
authorities. Besides, stray dogs can only 
be removed from their habitats for neu-
tering and vaccination against rabies. It 
is said that even while the acts and regu-
lations  relating to wildlife protection in 
India provide permission for culling 
dangerous animals, proscribing culling 
of stray dogs is making fun of legal 
 system,  environmentalism and human 
values (Faizy 2015). 

It is also questioning the right of 
peaceful life for the common public. 
Culling or euthanasia has been a well-
debated means of managing unwanted 
animal populations (James 2014; Orte-
ga-Pacheco and Jimé nez-Coello 2011). 
There are issues raised about culling 
that the vacant ecological space left free 
by removed animal will be occupied by 
immigrant individuals, which would be 
in effect applicable in case of birth con-
trol as well since the expanding ecological 
space provides for new generation, new 
recruits. In the former, the time span is 
shorter (weeks to months) if animals are 
present in the neighbourhood, while in 
the latter it is a bit longer (months). Both 
require continuity in  action to avoid this 
problem, to eliminate the source of new 
recruitment to the  loc  ality. Objections to 
culling or euthanasia are based on real or 

perceived cruelty to animals. Neverthe-
less, that technique remains an immedi-
ate means for controlling population in 
specifi c situations. 

In consideration of the widespread in-
cidence of dog attacks and public protest, 
the Government of Kerala took up the 
programme to eliminate the stray dogs 
(Hindustan Times 2015) in the state, a 
step which in effect, is only a partial 
 solution (an end-of-pipe solution) since 
it does not address the dog menace from 
its root cause, that is, control of the rea-
sons for their abundance and reducing 
the ecological space available for them. 
Nevertheless, in the case of stray dogs, 
other means are available; viable if con-
ducted extensively and intensively, as 
legal,  ethical views or perspectives of 
the vocal citizens and groups do not per-
mit culling/euthanasia. 

Even though ABC is a viable and world-
wide used technique to overcome the 
worries from booming dogs on the 
streets, in India, being conducted on a 
small scale, its effi cacy is doubtful. More-
over, the life span of a dog would be many 
years and the aggressor animal, if left 
free in the street, is a long-acting threat 
to public safety and health; a reason for 
its immediate removal from the scene. 
There are reports from the country of 
the ABC–Anti Rabies (AR) programme 
showing success and feasibility in con-
trolling street dog population and inci-
dences of rabies in dogs and humans 
(Krishna 2010; Anonymous 2003; Rajan 
2013). In Jodhpur, it is reported that at 
the present rate of sterilisation, 13–18 
years would be required to stabilise the 
population and that 40% sterilisation 
could maintain the population at the 
current levels (Tottona et al 2010). Some 
cities report success stories of ABC–AR 
programme in offi cial records, although 
the reality would be a bit different. There 
are several loopholes in the ABC–AR pro-
gramme, implemented in many Indian 
metros, which cause its failure. Insuffi -
cient infrastructure, logistics, man power, 
training and competence, kennels and 
surgical equipment, ill-adherence to pre- 
and post-operative procedures framed by 
AWBI and perhaps selection of inappro-
priate NGOs to execute the progra mmes 
are some of the explicit or implicit reasons.
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In fact, the dearth of funds and out-
dated directives remain as the two major 
hurdles for the success of ABC–AR progra-
mme. Animal welfare experts say that 
the cost of sterilising dogs had increased 
with time and it may be more than ` 770 
per dog, while government agencies 
stick to the decade-old estimate of `445 
per dog. While, as per some reasonable 
estimates, the number of street dogs in 
India is between 25 million and 30 mil-
lion, the more than 10- year- old scheme 
for dog sterilisation and vaccination has 
an  annual budget of only `3.5 crore. 
Thus, controlling this large population 
by way of “Catch, Neuter and Release 
(CNR)” with such meagre budget (Chan-
dra 2014) is a huge challenge. Further, 
these programmes also overlook one of 
the  basic reasons for rise in stray dog 
population: food and shelter available 
for them ad libitum. It is a well-known 
 ecological principle that in favourable 
environment, with plenty of food and 
other resources, and absence of predator 
or other control measures, the popula-
tion of a species would increase. 

Moreover, a rough calculation shows 
that a couple of dogs with a succ essful 
litter of two pups could rise to more than 
100 after a couple of years. One breeding 
pair of stray dogs can give rise to 2,000 
in their lifetime. That is what is happen-
ing in the case of most abundant carni-
vore on earth, the stray dogs, offered 
with plenty of resources and no predator 
or control measure as a check on their 
population. The civic bodies of all cities 
and suburban areas while being inept in 
neutering the animals for various rea-
sons also show their inability in appro-
priate garbage/waste management re-
sulting in the dog population explosion. 
People often tend to be more sympathetic 
towards street dogs rather than being 
sensible in dumping wastes as well as in 
being responsible pet owners. Such out-
look is of high signifi cance because often 
it is the lesser-previleged children who are 
bitten, mauled and at times killed by the 
stray dogs. It would be right that (i) appro-
priate legal amendments are made to 
manage the dog population; (ii) neuter-
ing and vaccination programme should 
be suffi ciently funded, expanded to all 
over the country, and should continue 

persistently for the coming years; 
(iii) each dog should be marked and the 
custodians be fi xed, as provided by some 
of the local rules and regulations in the 
country; and (iv) common holding facili-
ties, shelters or pounds (for kennelling 
for life) are   established in each revenue 
units. 

Conclusions and Policy 
Implications

Control of stray dog population by the 
ABC method has little or no impact on 
population densities, unless it is accom-
panied with a group of actions such as 
reducing the carrying capacity of the 
habitat (by excluding sources of food, 
shelter, and human acceptance) as well 
as reducing the recruitment of the stray 
dogs. Garbage breeds stray animals, 
 vermin and vectors. One cannot solve 
stray dog problem until one solves the 
local garbage issue. The local munici-
palities and corporations and other con-
cerned agencies must give priority to 
ABC-AR, MSW management, providing 
identity number to each dog and com-
mon facilities such as pounds. A total 
ban or deterrent penalty for those dump-
ing food and meat materials openly in 
streets must be imposed. The municipal-
ities and NGOs have to ensure collection 
and segregation of waste from each 
household and set scientifi c waste man-
agement facilities. Finally, there is a need 
for public education to create awareness 
on human’s role in controlling stray dog 
population, how to behave towards 
street dogs, methods for self-protection 
against dogs and fi rst aid for dog bites. 
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Abstract

The interests, practices, attitudes and expectations of bird-watchers in Coimbatore of southern India
were investigated, through questionnaires returned by 40 respondents, of whom 36 were males and four
were females. Majority of the respondents tended to be middle-aged to elderly and were from diverse
groups. The responses were evenly divided into 3 types,  namely, 1) the most strongly shared views (>75%)
were considered as most common characters, 2) the strongly-shared views (35% to 75%) were considered
as common and 3) the less strongly-shared views (<35%) were consider as rare. The study showed that
>70% of the Coimbatore birders were from different bird-watching organisations and surprisingly none of
them from educational clubs. The study also revealed the preliminary/primary characteristics of the Coimbatore
birders such as, like to see birds that are rare, threatened and never seen before; meantime birders choose
their birding location based on the nearby natural history organizations guidance/advice; they were interested
to identify birds and their ecology. They also enjoy socializing with other birders and all of them showed
dislike for hunting birds; while they travelling often carry binoculars and keen on seeing wildlife other than
birds; Birders receives enough supports from NGOs rather than government and private organisations for
bird-watching and finally, they used to attend talks which have included bird-watching advice. This insists
that the requirement of PPP (Public-Private Partnership) model to enhance bird watching in the region, and
spread environmental awareness and conservation among wider segments of the society in and around the
Coimbatore district.

Key Words: Interests, Attitudes, Expectations, Bird-watchers.

INTRODUCTION

Birding is probably one of the most cosmopolitan
outdoor activities in existence. Birdwatchers have
varying levels of knowledge, skill, interest, and
satisfaction due to different degrees of involvement
or desire in bird watching, apart from their own other
personal professional qualifications. The term ‘bird-
watchers’ embraces very diverse group of people and
‘bird-watching’ incorporates a very diverse group of
activities (Jones and Buckley 2000), it is important to
recognize meaningful groupings, within which the
participation occurs. Based on the Birds of India and
Google Analytics data, it would be reasonable to state
that there are about 45,000 active bird-watchers in

India today (Sen 2010).The state of Tamil Nadu has
probably the largest number of birders in the country.
Coimbatore especially is one renowned district in
Tamil Nadu for birdwatching and is land for more
than 10 active birder groups. The fact that Coimbatore
has in its easy access some of India’s best birding
areas is also a major reason for this.

The goal of this study was to explore the
preliminary characteristics of birders according to
their practices, needs and attitudes while
birding,assuming that such information would help the
local conservationists, administrators in the design and
management of birding programmes, both within the
city and in the regional area.
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The chief aim of the study was to investigate
the bird-watching population (birders) in terms of
gender, age and organization. The study also aimed
to document i) birdsthe birders would like to see, ii)
howtheydecide where to go for bird-watching, iii) their
attitude to birds and bird-watching, iv) their activity
while travelling for bird-watching, v) from whom the
birders receive support for bird-watchingand vi)
birders’ participation in other programmes focused
on birds.

Study Area

Coimbatore is located in the west of Tamil Nadu,
bordering the state of Kerala. It is situated at an
elevation of about 411 meters above MSL. It is
surrounded by the WesternGhats on the west and
north, with reserveforests and the (Nilgiri
BiosphereReserve) on the northern side. The river
Noyyalflows through Coimbatore and fills eight major
tanks/wetlands during monsoon. Coimbatore is close
to AnamalaiTiger Reserve andParambikulam National
Park, home to a wide variety of flora and fauna typical
of the South Western Ghats.  The mean maximum
and minimum temperatures here vary between 35°C
and18°C.The highest temperature ever recorded is
41°C and lowest is 12°C. The average annual rainfall
is around 700 mm with the North East and the South
West monsoons contributing 47% and 28%
respectively to the total rainfall.Coimbatore and its
surroundings offer ideal climate for bird watching and
associate activities.

METHOD

Customized questionnaireswere distributed to
select birders based in Coimbatore and their practices
and opinions were recorded.The questionnaire
contained mainly three forms of enquiries. The first
were statements to which respondents could ‘agree’,
‘neither agree nor disagree’, and ‘disagree’. The
second were questions that extracted basic facts such
as gender, age group etc. Some questions that were
open-ended eliciting about the respondents’ bird-
watching experiences in India and about what would

further enhance their experience formed the third
type. The questions in general were not mutually
exclusive.

RESULTS

Of the 65 questionnaires distributed 40 (66.6%)
were returned relatively high return rate was expected
given the active nature of the populationof the bird
watchers.Respondents were spread across almost all
age group and were from a wide range of occupations
- permanent employees to school students. Therefore,
their responses provide interesting indications of
possible trends across a variety of societal segments.
The majority of the respondents tended to be middle-
aged to elderly. This would reflect either the nature
of the bird-watching population or the relative
willingness of the age group to fill out questionnaires.

The salient features of the responses from the
birders are as follows.

Birders responses were evenly divided into 3
types, such as 1) The most strongly-shared views
(>75%) were considered as most common
characters, 2) The strongly-shared views (75% to
35%) were considered as common  and 3) The less
strongly-shared views(<30%)were consider as rare.

Figure 1: Age groups and gender of
               respondents

PUJP, VOL:1 (2), pp.64-67.
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Figure 2 Birders belongs to

Table 1 Birders particularly like to see birds
              that are:

Table 3 Birders’ attitudes towards birds and
             bird watching:

Table 4 Birders’practice while travelling for
             bird watching:

Table 2 How bird-watchers decide where to
             go for bird-watching:

Table 5 Birders receives enough supports
              from:

Table 6 Birders have attended (during the
            past 5 years):

CONCLUSION

This study revealed differences and similarities
among the different groups of birders in terms of their
interest, practices, attitudes and expectations. The
pool of Coimbatore birders could be grouped into
novice, active, experienced groups (Hvenegaard
2002) as is common elsewhere.It is found that
Coimbatore birding remains more of male avocation.
The birders here belong mostly to groups, which are
into activities related to wilderness. It is yet to acquire
a role in educational clubs or other socio-cultural
groupings.

The birders in Coimbatore are found to comply
with the bird watchers codes suggested by the British
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Ornithologists’ Union. They take birding as more than
a recreation, are well aware of the technical aspects,
and have contributed and continue to contribute much
to the scientific knowledge of birds. They are also
into other environment and habitat conservation
activities. However, it is found that the distinct
groupingsinvolved in this avocation remain discrete
and the groups are mostly formed of individuals who
are close to each other, birding being only one of the
link while other attributes form primary linkages.

It would be appropriate that bird watching groups
are more integrated partnering in regional activities
involving many public and private organizations. That
would considerably enhance bird-watching, and
spread environmental awareness and conservation
among wider segments of the societyin and around
the district/state.
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