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I. INTRODUCTION

If you are thinking one year ahead, plant rice 

If you are thinking ten years ahead, plant tree but

If you are thinking 100 years ahead, educate people

- Chinese Proverb
The term Environment, which etymologically means surroundings, is considered as a composite term for the conditions in which organisms live and thus consists of air, water, food and sunlight, which are the basic needs of all living beings and plant life, to carry on their life functions. In other words environment consists of both biotic and abiotic substances. The physical or non-living environment includes the medium and the climate. The medium and the climate considerably affect the activities of the organisms. The biotic environment refers to the relationship existing among different organism. Environment creates favourable conditions for the existence and development of living organisms. Environment is the sum of all social, economical, biological, physical or chemical factors which constitute the surroundings of man. (Sharma, 2001).

Kumar (2005) opines that environment owes much to human community. It is the totality of every thing in the world. The environment and the society cannot be separated from one another. Environment has undergone revolution, population has exploded, physical resources are being increasingly depleted and technological growth has been phenomenal resulting in an unprecedented state such as, air, water, soil and noise pollution, land destruction and accumulation of pesticide residues. People have started to realize and are rather haunted by the feeling that the world is moving ahead long towards disaster or perhaps people might have reached its brink and may soon destroy themselves. It is, therefore, very urgent that one should diagnose this malady and adopt preventive and curative measures (Prabhakar, 2001 and Kudesia, 2002). Education and creation of public awareness is of paramount importance for environmental protection and conservation of natural resources.

Government of India has initiated steps on a war footing to ensure the protection of environment. Among its schemes, environmental education and awareness programmes are top ranked. As an ultimate win, the country’s top judiciary has made it mandatory to include ‘Environment’ as a subject in the syllabus in all educational institutions from the academic year 2004 –05. The Ministry of Environment and Forests takes up projects to organize seminars, workshops and conferences to reach different segments. ENVIS (Environmental Information System) Network has been created to overlook the objectives of environmental education (Kumar, 2005).

According to Eblen and Eblen (2001) and Sharma (1998) goals of environmental education are to develop a world population that is aware of and concerned about, total environment and its associated problems, and commitment to work individually and collectively towards solution of current problems and the prevention of new ones.

 Sabri (2004) states that environment education should deal with the underlying relationship between environment and development for a healthy society. Muthu (1998) is of the opinion that individuals and social groups should acquire awareness, and knowledge, develop attitudes, skills and abilities and participate in solving real life environmental problems.  Environmental education increases public awareness and knowledge of environmental issues and challenges through environmental education, people gain an understanding of how their individual actions affect the environment and acquire skills that they can use to weigh various sides of issues and become better equipped to make informed decisions. Environmental education also gives people a deeper appreciation for the environment, inspiring them to take personal responsibility for its preservation and restoration (http://www.epa.gov.enviroed/.).

It should be inter disciplinary and examine major environmental issues from local, national and international points of view. It should utilize various educational approaches to teach and learn about and from the environment with stress on practical activities and first hand experiences. It is through this process of education that people can be sensitized about the environmental issues.

Environmental education, properly understood, should constitute a comprehensive life long education, one responsible to changes in a rapidly changing world. It should prepare the individual for life through an understanding of the major problems of the contemporary world, and the provision of skills and attributes needed to play a productive role towards improving life and protecting the environment with due regard given to ethical values (http://www.ggrc.org/vem/ee/1-1.). Effective environmental education helps develop on environmentally responsible public and inspires personal responsibility in caring for the environment (http://www.4.nav.edu/eeop/ee).

To promote environmental education both formal and non-formal, there should be involvement of each and every human beings (Sabri, 2004). In the area of formal education, the National Policy on Education (1986), emphasizes that there is a paramount need to create consciousness about the environment. It must permeate all ages and sections of the society, begining with the child. Though formal education is the mandate of the Ministry of Human Resource Development (MHRD), the Ministry of Environment and Forests lays strong emphasis on environmental education. One of the major programmes of the Ministry of Environment and Forests which has evolved over the years through successive plans and in response to National and International commitments is dissemination of environmental information and creation of awareness. It has been interacting with MHRD, NCERT and state Departments of Education to ensure that environmental components are adequately covered at the school levels by infusion in to the school curricula at various levels.(http://www.ggrc.org/vem/ee/1-1.html.)

In school education NCERT has been playing vital role in designing syllabi, textbooks, help books, guide books, charts, kits, teaching materials and aids both for students and teachers (Sharma, 1998). From the lower secondary stage onwards, the attempt should be emphasized in an increasing manner, inter-connections, inter-relations, and inter-dependence, of the different elements of the life support system, together with the role of human being play to rectify situation by pre-emptive as also restorative action so that ecosystem are restored, as far as it is possible to their state (Katyal and Satake, 1998 and  Chhatwal,et.al., 1999.)

The National Policy on Education, (1986) has laid great emphasis on integration of environmental consciousness in the entire educational process. It states that protection of environment is a value, which along with certain other values must form an integral part of curriculum at all stages of education. Environmental education in school system was initiated in 1999. An exercise to strengthen environment education in the formal school curriculum has been undertaken. During the first phase of this project, a comprehensive study was conducted to assess the status of infusion of environment content in the school curriculum in the country and to assess the effectiveness of classroom teaching. The study was conducted in all the states and union territories of the country and textbooks of all the classes from standards I to XII were analyzed. Based on the findings of the study, the textbooks in science, social science and languages of middle school level in eight states (100 schools in each state) are being modified to strengthen the infusion of environmental concepts. The modified text books would be used for one academic session (2002 –2003) in the selected schools of the selected states on pilot basis. The concerned teachers of the selected schools would also be trained to effectively teach the modified textbooks.

Though there are several courses on environmental sciences at present in the formal system, there are no structured courses available outside the formal system for people who desire to learn about environmental issues. The Ministry has taken an initiative in this regard and it presently working out a frame work for environmental appreciation courses in consultation with IGNOU. The government of the central and state have taken same interest in the preservation of environment. School must act as a catalyst in the development of awareness by encouraging children on environmental sanitation. In the primary stage of education, concepts such as hygiene, public health and even pollution have to be introduced. These are good interdisciplinary topics for children and closely related to their environment. There is a need for to study the impact of the present curriculum with environmental concepts on the knowledge perception of children on environmental concepts.

Therefore a study has been undertaken on “Environmental Education for School Children” with the following objectives to:

1. find out the level of environmental awareness of school children.

2. plan for environmental education programme.

3. educate the children on environmental concepts with framed course content

4. assess the impact of the education programme.

II. REVIEW OF LITERATURE

The Review of literature pertaining to the study on “Environmental Education for School children” is discussed under the following headings.

A. Relevance of Environmental Education

B. Environmental Problems

C. Protecting Environment through Environmental Education

D. Environmental Education in India.

Relevance of Environmental Education:-

Environment has been defined as the sum total of all conditions and influences that affect the development skills and life of organisms. Environment comprises almost everything around us. It includes humans, plants, animals and invisible micro organisms and also it includes surface water, ground water, air, land, minerals and oil and other element available from the earth (Ghanta and Rao, 1998 and Sharma, 2001). Environment is interwoven in the day-to-day life of human beings and as such human beings play a great role in preserving and improving the environment for the sake of a better future. (Muthu, 1998). Every one should work towards the goal of protecting environment.

The basic minimum need of the people are clean water for drinking and household use; clean air, health care, both preventive and curative; education, pre - primary as well as secondary school education for children and women; food and nutrition; economic stability especially for women; environmental sanitation including low cost drainage, latrines and trash collection; fuel for cooking and heating; fodder for live stock; recreation for children in particular and improved shelter for protection, privacy, and security particularly for the weaker sections of the society. Most of these items can have negative environmental impacts if not fulfilled in proper manner (Muthu, 1998).

Environmental education is a way of implementing the goals of environmental protection. Environmental education is not a separate branch of science or subject of study, it should be carried out according to the principle of life long integral education. (Prabhakar, 2001).

According to UNESCO and UNEP, environmental education is a sustained process in which the individuals gain awareness of their environment and acquire the knowledge and skills to enable them to act individually as well as collectively to solve future environmental problems. Environmental education is the process of recognizing values and clarifying concepts in order to develop skills and attitude necessary to understand surroundings (Sabri, 2004 and Swain and Das, 1998).

Environmental education is the process of recognizing values and clarifying concepts in order to develop skills and attitude necessary to understand and appreciate the interrelatedness of man, his culture and his biophysical surrounding. (Chhatwal,et.al., 1999; Cunningham,et.al., 1999 and Day and Monroe, 1999).

Environmental education means the educational process dealing with man’s relationship with his natural and man made surroundings and includes the relation of population, pollution, resource allocation and depletion, conservation, transportation, technology, energy and urban and rural planning to the total biosphere (Selvan and Krishnan, 1996 and Ranganathan,et.al., 2004).

Environmental education is important to work at appropriate level. So as to affect a good understanding of the causes and effects of environmental problems. It is important to realize that environmental education goes beyond the black board and beyond the school, to encompass the community, libraries and the home itself. This has to be kept in mind when developing any programme ( http://www.gdrc.org/vem/ee/4-1.html)

One of the very important priorities of the present Government is education, a subject which for some reasons has been almost neglected. The country has, however, already accepted “the need to cultivate sound well organized interest in environment and incorporate environmental education at all levels”. (Tiwari Committee Report, 1980). 

Selvan and Krishnan, (1996) states the importance of environmental education as follows:

· It is very important for the child and the adult for self–fulfillment and social development. It helps in the maintenance of life and health, in self-preservation and in the preservation of the human race.

· It helps to understand different food chains and ecological balance in nature.

· It helps to understand and appreciate how the environment is used for making a living and for promoting a material culture.

· It helps in appreciating and enjoying nature and society.

· It stimulates concern for changing environment in a systematic manner for the long run as well as the immediate welfare of mankind.

· It directs attention towards the problems of population explosion, exhaustion of natural resources and pollution of the environment and shed light on methods of solving them.

Prabhakar (2001) enumerates the importance of environmental education as follows:

· It helps in programming learning experiences from simple to complex. 

· It helps children to proud form indefinite ideas to definite ones. 

· It helps children to proceed from the concrete to the abstract. This is a very simple educational maxim and doesn’t need any elaboration.

· It helps the ordering of learning experiences from the empirical to the rational.

· It helps the children in the process of self development. 

· Environmental Education is that it makes child’s education problem based, for understanding environment and the hazards of its pollution, the pollution air and water, the destruction of wild life and the dereliction of land, are problems that all of us should solve in order to save mankind extinction.

· The last importance of environmental education is its social relevance, its relevance to man’s interaction with his physical and social environment, its relevance to changing human attitudes which cause man to hate man and beget hatred on one or the other ground, namely, colour, religion, and caste.

The environmental education’s focus is on environmental “literacy”. Learning about and caring for the total environment, understanding how humans interact with and are dependent on natural ecosystems and developing critical – thinking skills to resolve environmental issues. 

Recent studies by the State Education and Environment Round Table have shown that strong environment education programmes provide schools:

· higher test scores and increased academic programmes

· better attendance rates

· fewer behavioural problems and more time for teaching.

In addition, students gain analytical skills that are in indispensable in almost any work environment. Effective environment education provides the business community with a better-educated  work force prepared to think creatively and critically, work in teams, forge consensus from diverging  views and solve complex problems efficiently and effectively. It creates better citizens. (http:// www placer nature center.org/accomplishment.html).

B. Environmental Problems: 

According to Manikandan (2004) environmental problems are always interrelated. Sometimes a solution to one problem actually created another problem. For example when people are sick and dying from disease, it is natural to want to improve human health. When health is improved and infant mortality is decreased, a population explosion may result. To feed this growing population, natural habitats are often destroyed by turning them in to farmland. A natural habitats are destroyed, the wild plants, predatory animals and parasites that one lived there are killed as well. Because of the lack of predators and parasites, outbreaks of insects become more common. Farmers use pesticides to control the pests and protect the crop, but in the process of environment becomes polluted. The development of this entire cycle in itself consumes fossil fuel supplies that are becoming scarce. In addition, when fuels are burned, air pollutant are generated.

Environmental degradation is mainly due to the growth of population along with increase in percapita consumption of available resources. However, this aspect has a regional variation. Besides, increasing rate of industrialization and consequent urbanization also contribute environmental degradation. The excessive use of water for irrigation has led to the problem of water–logging there by rendering the soil unfit for agriculture (Murthy, 2004).

The first problem that merits our attention is that of population explosion the surge of teeming millions in the third world the developing countries (Prabhakar, 2001).

 Over population has been disastrous for the planet, greater population have polluted and consumed more, running the environment and creating or intensifying a variety of problems. Also, with the food supply limited, increases in population make shortage in many parts of the world even worse ( Tyler, 1997).

The second problem is that of the depletion of physical resources, which are of two types  renewable and Non-renewable. The renewable ones are soil, water, forest, vegetation and wild life. The Non-renewable ones are minerals, oil and coal. If we cut forest or destroy our plants without being for them, the equilibrium in nature would be disturbed. The food chain would be affected. Many animals which live on vegetation would die, and in turn, many carnivores, which feed on these animals, would die and in the process man will be affected. Not only this, even the humus and top layers of soil may be washed off by rain and running water causing soil erosion  (Prabhakar,2001).          

The third problem is pollution. It is a reduction in quality of the environment by the introduction of impurities. The main source of Air pollution in India are automobiles, thermal power plants, industries, agriquarying and also the natural process. During the process of combustion of fossil fuels, mainly oxides of carbon and particularly are generated, apart from these, various industries also generate other pollutants such as Sulphur-di-oxide, Hydrozen Sulphide, Ammonia, Oxides of Nitrogen, Hydrocarbons, and other Substances including Ozone, Lead and Fluorides (Saxena,2000; Prabhkar, 2001 and Kudesia, 2002).

As Saxena (2000) points out the problem of water pollution in India is increasing day by day. The major resources of water pollution in the country are  i) domestic effluents,  ii) sewage ,  iii) industrial effluents, iv) agri effluents, v) thermal pollution, vi) oil pollution and  vii) pollution created by radioactive elements. Water pollution from domestic and human waste water causes many severe water borne disease.

Soil pollution are in rural areas as well as in urban areas. Pesticides, fertilizers, crops and dirty water, industrial waste, garbage, cans papers, and bottles may cause it. And as dominant inadequate sewage, slum, household wastes are responsible for polluting land of both rural and urban areas (Park, 2003).

More over noise pollution is caused by automobiles, buses and trucks kitchen appliance and loud speakers. It will create the general symptoms, such as giddiness, nausea, fatigue, visual disturbance, loss of sleep, narrowing of pupils, affect color perception and reduce night vision (Kudesia and Tiwarie, 2002). 

The Carbon-di-oxide levels in the atmosphere have considerably increased recent years and it is likely to grow further in future. If current rates of emission continue this may create a green house effect resulting in warming of the atmosphere by 1.50 to 4.50 by the year 2030. (Singh et.al., 2001). Global warming is called the green house effect because the gases that are gathering above the earth make the planet comparable to a green house. By trapping heat near the surface of the earth, the green house effect is warming the planet and threatening the environment (Tyler, 1997).

Depletion of ozone layer in the stratosphere due to increased levels of various gases such as nitrous oxide, and Chloro Fluro Carbon is of great concern because the shield protecting against solar ultra violet radiations is broken leading to health hazards such as skin cancers, cataract, increased susceptibility to diseases in human beings. In plant phytoplanktons which are the main sources of nutrition for aquatic species is hampered (Singh et.al., 2001).

The ionic balance of acidic or basic substances accumulated in the atmosphere during the time of rain formation activity determining whether the rain is acidic or alkaline. Substances contributing to acidity are Sulphur- di-oxide, oxygen of nitrogen, chlorides and carbon-di-oxide. The main sources of these pollutants are fossil fuel power stations, motor vehicular traffic, oil refineries and other industrial processing units and aircrafts. The volatilization of nitrogen based fertilizers is also believed to play a significant role in emitting oxides of nitrogen in to the atmosphere; however at present there is insufficient data to quantity their contribution to pollution and environmental degradation. The variation in pH of rain results in acidification of soils or water sources, damage to vegetation and aquatic life, it may also lead to deterioration of man made structure (Singh et.al., 2001).  
The solid waste generation is increasing day by day not only in big cities of India but also in small towns and has become a threat to environment. The composition and quantity of waste, changes with increase in per capita income. The main change in solid waste material has been with the increased use of plastic and other synthetic materials in place of biodegradable organic materials. The solid waste includes domestic and municipal waste, industrial and agriculture waste, waste created by mining and also radioactive waste. The solid waste is not collected and disposed of efficiently and effectively, it attracts rodents and flies with then spread diseases and also pollute water and cause land degradation (Saxena, 2000).  

The concentration of industries leads to an acute problem of safe disposal of industrial waste. The growing population in urban centres also created the same problem with respect to waste disposal in the household. Perhaps the wider disposal of industrial activity and human settlement might alleviate to a great extent these problems (Ramachandiran, 2003).


The levels of dangerous wastes continue to grow. Industrial and individuals continue to be largely unaware of this major environmental problem (Steger, 1990).
Forests are the beds on which the humanity rests. But, another major activity of man of concern is destruction of forests. Every year atleast 2,00,000 sq.km of tropical forests are cleared for farming, settlement, mining, plantation, industry, timber and fuel. Last 200 years the planet has lost six million sq.km of forests. Forests play a vital role in regulating climate controlling run off, purifying air, providing shelter for wildlife and produce valuable food products such as wood, paper and medicine. Deforestation and over grazing cause land erosion and land slides (Krishna, 1998). Soil erosion is the movement of soil components, especially surface  -liter and topsoil, from one place to another. Two main moves are flowing water and wind. Some soil erosion is natural, but the roots of plants generally anchor the soil. In undisturbed vegetated eco system soil is not usually lost faster than it forms however, farming, logging, building, overgrazing by liver stock four-wheeling off road, and other human activities that destroy plant cover leave the soil valuable to erosion (Ranganathan.et.al., 2004).  

The environmental problems caused by energy use are related to the stage of development of country. Problems like indoor air pollution from fire-wood burning or land degradation are associated with under development. But, industrial and energy related pollution or deforestation is the result of economic expansion that fails to lake in to account the value of environment (Shankar, 2004).

C. Protecting Environment through Environmental Education

Environment owes much to human community. It is the totality of everything in the world. The environment and society cannot be separated from one another. Initially every individual adjusts himself to the respective environmental factor. When the individual is well settled with the environment, he tries to change the environment to have his own comforts. It serves as a typical medium, which is intangible in nature and happens to be the ever living heart for all the living organisms. None of the living creatures can survive without a good environment. Naturally we are forced to protect our environment (Kumar, 2005). 

The challenge of protecting environment from further deterioration compels us to: a) foster a clear awareness of and concern about, social, economic, political and ecological independence in rural and urban areas;  b) provide every person with opportunities to acquire knowledge, values, attitudes, commitment and skills needed to protect and improve the environment and c) create new patterns of behaviour of individuals, groups and society as a whole towards the environment (Kishtwaria and Talwar, 2004).

Environment education to understand the intimate relationship between the quality of environment and human well being has an important role to play in the direction of preserving the environment. (Sabri, 2004). The concept of environment education thus was considered not only of knowledge, but also of attitudes and values, which were in harmony with environmental quality (Panigrahi, 2004). 

The environment can be protected from the danger only by adopting certain measures to stop the pollution and other unacceptable activities. To safeguard the natural environment from degradation as development cannot be stopped protection measures are very much necessary. Protection is that part of the resource management that is concerned with the discharge into the environment of substances that might be harmful or with harmful physical effects and with safeguarding beneficial uses; Environmental pollution is said to be the gift of modern technological development, rapid growth of industrialization and urbanization. The environmental damage is now assuming a dangerous portion throughout the world and a growing awareness is discernible to maintain ecological balance for the future generations (Sridevi and Vardhani 1998).

The main hurdle in protecting the environment in India today is that there is a lack of scientific knowledge on the will to act. Society needs to be convinced of the importance of environment and we have to realize that fact that the way we live today will determine our future. As the problem is one of the people for the people and by the people and proper understanding and support of the people will go a long way carrying out anti–pollution measures. Mr.R.Venkataraman, the former president of India, while inaugurating the second International Conference on Environmental Education at New Delhi on March 1986 suggested the introduction of environmental education from the primary school level to imbibe a true love for nature in children and bring an awareness of renewable natural resources, land use patterns and soil conservation to the students (Selvan and Ramakrishnan, 1996).

Today, environment is polluted in may ways. If this situation proceeds further for a few decades, no living organisms will survive in the world. In order to create an awareness and educate the people regarding safeguarding the environment, educating the mass is the need of the hour. Way back in 19th and 20th century, people lived for 40 to 50 years, but in 21st century the life time is increased to 60 to 80 years the death rate is also reducing day by day due to advanced technology and medical researches. This has led to uncontrollable increase in population. Here comes the importance of environmental education to have a better future.

Government of India has initiated steps on war footing to ensure the protection of the environment. Among its schemes, environmental education and awareness programmes are top ranked. As an ultimate win, the country’s top judiciary has made it mandatory to include environment as a subject in the syllabus in all educational institutions from the academic year 2004 -2005. the Ministry of Forests takes up project to organize seminars, workshops and conference to reach different segments. ENVIS (Environmental Information System) Network has been created to overlook the objectives of environmental education (Kumar, 2005).

Environmental education is to be taken up as a movement involving all the groups of the population. The literates of the country have a more responsible role to play in developing the curricula and imparting the environmental education, because much of the population consisted of literates and neoliterates. And also the most important aspects of implementation is that environmental education to be taken up linking with local problems there by creating interest among the populace in mass participation (Swamy, 1998).

Most important factor in the environmental education system is the teaching methodology. The current educational system is not in a shape to sustain the spirit of change. It is highly dogmatic and non – experimental. The subject must inculcate the importance of environment, and it should not be farmed just for the sake of learning. The syllabus should be localized, such that it must enable students to incorporate their surroundings in their study. In this way, the subject would become sustainable. Instead of repeating effects of environmental degradation, interests may be shown on the solutions to the problem. 

Also field trips can be arranged to plans of environmental concern and conservation, to show the real need for protection to environment. Students should be encouraged to do afforestation activities during their vacation and instill in them the significance of ecological balance. 

Environmental education will have positive effect on the society. By gaining awareness, people will fight against pollution and may themselves will protect the environment. Also instead of using wood for producing paper, now other factory wastes are used. This has cut down deforestation rate considerably in many houses, solar energy is used for cooking purposes. By this way environmental education helps a lot in protecting the environment (Kumar, 2005).   

D. Environmental Education in India


In India, environmental education is imparted as formal and informal environmental education. Environmental education imparted through academic institutions is called formal environmental education. Environmental education imparted outside the academic Institutions is called informal environmental education (Ranganathan,et. al., 2004).


The Environmental scenario of India is very wide. Our country is a highly diverse climatically, geologically, geographically, edaphically, and floristically. Therefore, environmental education has to be essentially location – specific at the first level, special attention must paid to school going children and women (about 50 per cent of the population). They are to be made aware of health, family planning, nutrition, rural development, slum improvement, sanitation, hygiene, water and food contamination, fodder and fuelwood. In the Directory of the Department of Environment, there are more than 200 NGOs of which nearly 150 work in the area of environmental education and awareness (Sharma, 1998).  


As a result of increasing awareness of the environmental problems, efforts are being made through various government agencies, research laboratories, educational institutions and NGOs to find remedial measures to various problems related to proper management of our environment. A number of universities have started research as well as teaching prorammes in the field of environment science (Murthy, 2004). Environmental education at school level should also include training of teachers as an important component of educational programmes (Agrawal, 1999).  


The Government of India also has taken up programmes for imparting environmental education through Centre for Environmental Education (CEE), Central Board for Workers Education (CBWE), Indian Institute of Ecology and Management (IIEM), but these few institutes cannot meet the requirement. Many voluntary organizations have also been working on these lines and are actively conducting the environmental awareness campaigns (Swamy, 1998).

Eblen and Eblen (2001)and Prabhakar (2001), State the Goals of Environmental Education in India are to:

· improve the quality of life and environment

· create an awareness among the people on environmental problems and conservation

· develop skills to solve the environmental problems.

· create the necessary atmosphere to make it possible for citizens to participate in the decision making and to develop the capabilities to evaluate the development programmes and awareness of the economic, political and ecological interdependence.

National Policy on Education (1986) emphasizes thus; “There is a paramount need to create a consciousness of the environment. It must permeate all ages and all sections of society beginning with the child. Environmental consciousness should inform teaching in schools and colleges. This aspect will be integrated in the entire educational process”.

The Ministry of Environment and Forests has been conducting National Environmental Awareness Campaign (NEAC) every year since 1986 with the aim of creating environmental awareness at national level (Swain and Das, 1998).  

The National Policy on Education, 1986 (NPE) states that protection of the Environment is a value, which along with certain other values, must form an integral part of curriculum at all stages of education. The national system of education, as defined in the National Policy on Education1986, visualizes a national curricular framework, which contains a common core including several elements having direct bearing on as protection of the environment (Panigrahi, 2004). 

Formal environmental education:


Ranganathan,et.al., (2004) state the spectrum of formal environmental education has four components, such as awareness, real life situations, conservation and sustainable development.

· Awareness aims at making the individual conscious of the physical, social and aesthetic aspects of environment. The environmental regime has elements, such as air, water, land, flora and fauna and the incoming sunlight. These elements are inevitable for man’s life. Man is the most important species. Hence he should develop environmental awareness.

· The real life situations are concern with location or area. Life is linked with environment and each location may develop a specific environmental problem. Therefore, problems and priorities of each area may be different.

· Conservation aims at the wise preservation of all ecosystems.

· Sustainable development aims at utilization of resources not only by the present generation but also by the future generations. 

The Ministry is continuing its interaction with University Grants Commission (UGC), National Council of Education, Research and Training (NCERT), Department of Education and Ministry of Human Resource Development (MHRD) for implementing programmes related to environmental education. The Ministry has also constituted a committee to review the facilities available for training in management of resources and environmental management at school and college level education programmes. Regular inputs to UGC and MHRD are provided by the Ministry for implementation at various levels. UGC in consultation with the Ministry is formulating a common course on environmental education for students at graduate levels to different colleges and Universities (Prabhakhar, 2001).

a. Primary school level:

At this level the aim is to sensitize the child about environment. Teaching strategy is audiovisual and field study, 75 per cent emphasis is on awareness, which is the first component of environmental education, 20 per cent knowledge of real life situation and five per cent of conservation (Ranganathan,et.al., 2004). 

Here the emphasis should be mostly (75 per cent) on building up awareness, followed by real life situations (20 per cent) and conservation (5 per cent). Thus attempt should be to only sensitize the child about environment. The content to be used are surroundings from home to school to outdoor situations. Teaching strategy includes audio-visual and field visits (Sharma., 1998 and Chhatwal,et.al., 1999). 

b. Lower secondary school level:

At this level the aim is to help the student to identify the environmental problem. Teaching strategy includes practical and field visits. At this level the percentage of emphasis on awareness decreases and the emphasis on knowledge of real life situations, which is the second component of environmental education increases (Ranganathan,et.al., 2004).

From the lower secondary stage onwards, the quantum of awareness must decrease there should be increased knowledge of real life situations, conservations and sustainable development. At lower secondary level, objective must be real life experience awareness and problem identification. The contends to be used are those used at primary level supplemented with general science. Teaching, practicals and visits are to be done (Sharma, 1998). 

Environmental education at secondary level to be meaningful will have to emphasize the local environment in which school exists. Necessary training and information should be provided to students not only for the protection of natural environment but also about the places most frequented by them. Out of school activities through nature and eco development camps have to be encouraged of imparting the integrated knowledge of environment in subtle manner. Subjects such as transport, safety, over crowding, food, hygiene and public health should be taught. Pupil’s attention must be drawn to the damage done to the environment and the danger to which it exposes the whole world, such as scarcity of raw materials, plant and animal species becoming extinct, scarcity of fossil fuel energy, famines, floods and other natural disasters (Agrawal, 1999).

c. Higher secondary level:

Here the emphasis must be conservation, assimilation of knowledge, problem identification and action skills. The content used may be science based and action oriented work. There should be proper teaching, practicals and field work (Sharma, 1998).


At this level the aim is to promote assimilation of knowledge problem identification and action skills. At this level emphasis must be on conservation, which is the third component of environmental education. 
d. College level:

At this level, maximum emphasis would be on knowledge regarding sustainable development, which is the fourth component of environmental education. Teaching strategy includes practicals and action oriented field work. The environmental education at college level is generally provided at Universities, research institutions, engineering colleges and number of other agencies (Agrawal, 1999).

e. University education:


Environmental education at this level is being looked after by the UGC who has appointed a high powered committee to suggest ways and means of re-orienting and giving thrust to the environmental education at the post graduate level. At present, environment finds a place only through the biology courses and there is no holistic approach. Infact there are 8 universities already teaching courses in environmental area. Besides, all the Indian Institute of technology and many engineering colleges offer courses in environmental engineering. The opening of post graduate departments in environmental science in universities and engineering and technological institute has to be related employment opportunities, which at present are limited. Once Government becomes strict about submission of environmental impact assessment on all the new projects as also of the old or the ongoing, but controversial projects, the top potential will be increased for the post graduates in environmental subjects.


At the post graduate level it is necessary to have diversity in course work, which has to aim at making development to sustain itself on a long term basis. The university education has three major components: teaching, research and extension. The last aspect is generally frowned upon by academic community in the conventional universities but has been the major course of success in agricultural universities (Chhatwal,et.al.,1999 and Katyal and Satake, 1999).


Environmental education at university level should go to give them a thorough knowledge of the functioning of ecosystems, the socio economic factors governing, relation between man and environment in context of development, ecodisasters, environmental indicators, eco modeling and system analysis, environmental assessment, environmental planning, environmental stresses, environmental legislation, cost benefit analysis and so on (Agrawal, 1999).

Non formal education:


Non formal or out of school education plays an essential role in the improvement of environment. It is designed for those who, irrespective of the age group, are already participating in activities contributing to the social, economic and cultural development of the community. These may form a club or a conservation group, arranging exhibitions, public lectures, meetings etc. Environmental campaigns such as tree planting, community cleanup and land, water and air purification, may be organized. Specific population groups such as farmers or factory workers may also be addressed so as to raise their awareness and consciousness of the individual environmental conditions and work places.


Non formal education should change the attitudes of all members of a particular community, inspiring with a desire to participate and collaborate in eco development programmes. It should include a sense of responsibility in regard to the management, protection and improvement of the environment. Overall goal of non formal environmental education for both rural and urban population are the same. However, certain particular circumstances for the two are different. In cities, the public and personnel responsible for urban development should be educated to make them alive to the need of the inhabitants with a setting favourable to their physical and mental health, to the development of the community spirit, and to a renewed contact with nature (Agrawal, 1999 and Gupta, 1996).


It should be designed to participate in social and economic, cultural development of the community of all the people arranging club activities, exhibitions, public lectures, meetings, environmental campaigns. It can also be through adult education programmes, tribal awareness programmes, children activities, ecological development programmes such as afforestation programmes. Also through government, non-government organizations by conducting training programmes, foundation courses through teaching aids (Devi, 1998).  

Non formal environmental education is designed for any age group. It may form clubs such as nature club, eco club and environmental club. It may include arrangements of environmental campaigns exhibitions and public meetings.

Time has come to emphasize environmental education for the weaker sections like women, scheduled castes, scheduled tribes, agricultural labourers, slum dwellers and residents of drought prone areas. The neo literates from these communities will go along the way to spread the environmental message at the grass root level. These communities have diverse profiles and use of village gossip, puppet shows, audio visuals and science fairs in such areas would have beneficial effect.  Voluntary agencies have played a distinctive role in the adult education apart from directorate of adult education as also adult and continuing education in different universities.

Using local languages, information packs, posters, slides, audio, audio visual aids, camel bullock-cart, exhibitions and other materials have to be generated. In fact, Centre of Environmental Education of the Nehru Foundation for Development (Ahmedabad) has generated some modules for the rural areas. The problems tackled here are essentially local (Chhatwal, 1999 and Katyal and Satake, 1999).  

III. METHODOLOGY


The procedure pertaining to the study on “ Environmental Education for School Children” comprises of the following major phases:

A. Assessing the level of awareness of children on environmental concepts.

B. Environmental Education.

A. Assessing the level of awareness of children on environmental concepts:

It is important to assess the knowledge of children on environmental concepts before planning for environmental education. Therefore the awareness on environmental concepts of children was studied. This included the following aspects:

1. Selection of area

2. Selection of sample

3. Selection of tool

4. Conduct of study

5. Consolidation and presentation of data.

1. Selection of area:

Two middle schools – one government corporation school and one private middle school, from Coimbatore City were selected for the study.

2. Selection of sample:

Sampling is simply the process of learning about population on the basis of a sample drawn from it. “A statistical sample is a miniature picture or cross-section of the entire group or aggregate from which the sample is taken. A sample is the reflection of the universe and bears all the characteristics of the universe (Wilkinson and Bhandarkar, 2003). 

According to Gupta (2003) purposive sampling is that one can hand pick the ‘right’ cases to be included in the sample and thus develop samples that are satisfactory in relation to one’s research needs. A common strategy of purposive sampling is to pick cases that are judged to be typical of the population in which one is interested. Therefore the purposive sampling was used to select the sample for the study. The final sample for the study comprised of 450 students from two different school (195 from Government school and 255 from private school) studying 6 , 7, and 8  standards. Table I presents the number of sample selected for the study.

TABLE I

NUMBER OF SAMPLE 
	School
	Number of Sample
	Total

	
	6th 
	7th 
	8th 
	

	Government
	71
	58
	66
	195

	Private 
	65
	103
	87
	255

	Total
	136
	161
	153
	450


To conduct the awareness study all children in the three class from the two different schools were selected.

3. Selection of tool:


The environmental awareness scale developed by Dr (Mrs) HaseenTaj, Department of Education, Bangalore University, was selected to find out the level of awareness of the children on environmental concepts before and after education programme. The scale was slightly modified to suit the local situation. The scale comprised of three choices (a) Multiple choice type with distracters, (b) statements having true or false, and (c) statements requiring the students to fill up the blanks with the key provided in the bracket at the end of the statements.


The scale reflected various aspects of environment such as biodiversity, relationships (among elements of ecology) over population, food production, health and hygiene (diet and communicable diseases) deterioration of habitats, and pollution of air, water and soil.

4. Conduct of the study:


Prior permission was sought from the Education Officer and the school authorities to conduct the study. The children were met class wise and in two different schools separately and explained the purpose of the study and the procedure for filling up the scale. The investigator translated the scale in local language and administered the scale to each class separately at their convenient time. 

5. Consolidation and presentation of data:

The responses obtained from the children were scored giving a weightage of ‘1’ to correct response and ‘0’ to the wrong response. Hence the information collected were consolidated, tabulated and analyzed statistically and the finding are discussed in the next chapter.

B. Environmental education:


Environmental education is indeed very important to child and adult for self –fulfillment and social development. It helps in the maintenance of life and health, in self-preservation and in the preservation of human race. It helps to understand different food chains and the ecological balance in nature. It stimulates concern for changing environment in a systematic manner for the maximum long run as well as the immediate welfare of mankind. It diverts attention towards the problem of population explosion, exhaustion of natural resources and the pollution of environment and sheds light on the methods of solving these problems (Nanda, 1997 and Prabhakar, 2001). Hence an Environmental Education Programme has been planned. 

The analysis of level of awareness of children revealed that the knowledge of children were not up to the standard. Hence an Environmental Education programme was planned with the following steps:

1. Selection of target group

2. Development of course content

3. Conduct of the programme

4. Impact of the education programme.

1. Selection of target group:


From the two middle school, the sixth standard children in government school were selected for the environmental education programme, because they got lower score, compared to other classes of the same school as well as the private school children. Finally 71 children (39 boys and 32 girls) were selected for the educational programme.

2. Development of course content:


The syllabus framed by Venmathi and Muthu (1997) as a basis, an elaborate course content was developed with practical component. Table II shows the course content of the Environmental Education programme with practicals and audio visual aids used to teach the children.

TABLE II

COURSE CONTENT
	Topic
	Practical Activity

	I. Personal Hygiene
	1. Good eating habit

2. Bathing daily

3. Wearing neat clothes

4. Cutting nails

	II. Cleanliness of living place

a. School premises

b. Class room

c. Play ground 

Household cleanliness

a. Interior

b. Exterior
	1. Cleaning the class room

2. Cleaning the play ground
1. Fresh air and sunshine

2. Good posture

	III. General Environment

a. What is environment

b. Importance and components of environment

c. Food chain in the environment

d. Types of environment

e. Inter relation between man and environment

f. Environmental pollution

1. Air pollution

* Causes and effects

2. Water Pollution

* Causes and effects

3. Soil pollution

* Causes and effects

4. Noise pollution

* Causes and effects

g. Environmental management
	1. symbolic drawings

2. Tree of life

3. Who AM I

4. The poet in the child 

5. Get me my life

6. Spray paint

7. Stiff chart board/card models

8. Web of life

Exposed to smoke and fresh air

Students were taken around and shown the stagnant pool of water and explained the ill effects. 

Open defecation and it impact on health

Observing the sound in lower dB and higher dB

Segregation of solid and liquid waste

	IV Students role in preserving environment
	i. Clean body, bathing, cut nails

ii.  Brushing, hair cut, clean dress

iii. Keep living space clean

iv. Disposal of waste into the dustbin


3. Conduct of education programme:

The classes were conducted with the help of a systematic plan of work (Table III) daily two hours for a period of one month both theory and practical classes were taken. Plate 1-6 portray the modalities used to concentize  the sample.

TABLE III

PLAN OF WORK

	S. No
	DATE
	TOPIC
	COURSE CONTENT
	METHOD/AIDS USED

	1
	1-3-2005
	I. Personal Hygiene
	Importance of clean body-brushing, bathing daily, dressing, good eating habits, cutting nails
	Lecture, Charts

	2
	2-3-2005
	
	Spitting, coughing, sneezing
	Lecture

	3
	3-3-2005
	II. Cleanliness of living place.

i. School premises
	Cleaning the class room
	Participatory method

	4
	4-3-2005
	     Play ground
	Cleaning the playground
	Participatory method

	5
	5-3-2005
	ii. Household cleanliness

1. Interior
	Floor- Sweeping and mopping, Walls-removing cobwebs, Windows, doors dusting and wiping, 

Cupboards- arranging things properly, using dustbins effectively. Fresh air.
	Lecture cum Demonstration.

	6
	8-3-2005
	2. Exterior
	Cleanliness of the surrounding, Proper disposal of waster, use of drainage to avoid stagnation of water, avoiding open area defecation. 
	Lecture

	7
	9-3-2005
	
	Good posture
	Demonstration.

	8
	10-3-2005
	III. General Environment.

A. What is Environment?
	Meaning, Definition.

Human, plants animals and invisible micro organism and also water, air land, minerals, oil and other elements
	Lecture

	9
	11-3-2005
	
	Symbolic Drawings of environmental concepts.
	Demonstration, blackboard and charts

	10
	12-3-2005
	B. Importance and components of Environment.
	· Development of creatures.

· Land is used for raw material supplies.

· Water is used for drinking irrigation and power.

· abiotic, biotic.
	Lecture

	11
	15-3-2005
	
	· Tree of life
	Planting the tree/games

	12
	16-3-2005
	
	· Who am I 

· The poet in the child
	Games

Paper and pencil, participatory method

	13
	17-3-2005
	C. Food chain in the Environment
	· Primary producer to primary consumer (habivores)

· From primary consumer to Secondary consumer.(carnivores).

· Secondary to tertiary consumer (carnivores \ omnivores). 

· Get me my life
	Lecture using black board and charts

Games.

	14
	18-3-2005
	D. Types of Environment.
	· Natural (Air, Water, Soil)

· Man made (House, Transport technology)

· Spray paint

· Stiff chart board\card models
	Lecture using charts painting.

Using sharp cutting gadgets.

	15
	19-3-2005
	E. Interrelation between man and environment.
	· Population, Technological advancement, Industrialization, Degradation of Environment

· Web of life.
	Lecture.

Games and Demonstration.

	16
	22-3-05
	F. Environmental    pollution.

1. Air pollution 


	· Meaning of pollution.

· Types of pollution.

· Meaning of air pollution

· Causes - Industry, motor vehicles

· Health hazards - decreased visibility, Eye irritation, Respiratory irritation.

· Exposed to smoke and fresh air.
	Lecture

Charts and posters.

	17
	23-3-2005
	2. Soil pollution


	· Meaning,

· Causes- Industrial waste, garbage, plastics, pesticides, inadequate sewage system

· Health hazards - Cholera, Typhoid, tetanus, anthrax flurosis

· Students were taken around and shown the stagent pool of water and explained the ill effects.
	Lecture

Charts and posters. Field visit

	18
	24-3-2005
	3. Water pollution 


	· Causes - Sewage, Industrial and trade waste. Agricultural pollutants, 

      physical pollutants.

· Effects - Viral hepatitis, poliomyelitis, cholera, typhoid, diarrhea,

· Open defecation and its impact on health. 
	Lecture.

Charts and posters.

	19
	28-3-2005
	4. Noise pollution


	· Causes - Automobiles, loud speakers, train, aircrafts.

· Effects - Annoyance, loss of efficiency, giddiness.

· Observing the sound in lower dB and higher dB
	Lecture

Charts and posters.

Tape recorder.

	20
	29-3-2005
	G. Environmental management.
	· Solid waste disposal 

· Liquid waste disposal.


	Lecture

	21
	30-3-2005
	
	· Segregation of solid waste – degradable and non degradable.
	Vermi composting charts.

	22
	31-3-2005
	IV Students role in preserving environment
	· Clean body, bathing, cut nails,

· Brushing, Hair cut, Clean dress

· Keep living space clean.

· Disposal of waste in to the dustbin.

· Taking care of plants
	Group discussion


4. Impact of the education programme:

The improvements in the knowledge of children were evaluated by administering the same environment awareness scale, which was used before the education programme. The results were statistically analyzed and presented in the next chapter. Three month after the environmental education programme the children were asked to record the change in hygienic practices which they could absence in day to day living and is presented in the next chapter.
IV. RESULTS AND DISCUSSION



The findings of the study are presented under the following aspects.

Family Profile

Level of Awareness on Environmental Concepts

Outcomes of the Environmental Education Programme.

A. Family profile:



The background information about the family is important in order to study the impact of the family profile on the knowledge and perception of children on environmental concepts. Therefore the information on family status was collected and presented under the following headings.

Type of family

Size of family

Ordinal position

Educational status of parents

Occupational status of parents

Family income

1. Type of family:



Table IV and Figure 1 presents the type of family system prevailed among the families’ of the selected children.

TABLE IV 

TYPE OF FAMILY
	S.No
	Class
	Percentage of Children

	
	
	Government school  (N:195)
	Private School (N:255)

	
	
	N
	Joint 
	Nuclear 
	N
	Joint
	Nuclear 

	1

2

3
	6th 

7th 

8th 
	71

58

66
	38

22

33
	62

78

67
	65

103

87
	26

26

24
	74

74

76


In modern era the traditional joint family system is disintegrating and nuclear family system is emerging due to varied reasons even among the low income families. The data indicate the majority of 68 per cent of government school and 75 per cent of private school children belonged to nuclear families and the rest of them in the joint family.

2. Size of family:



Table V and Figure 2 show the size of family system prevailed among the families of the selected children.

TABLE  V   

SIZE OF FAMILY
	S.No
	Class
	Percentage of Children

	
	
	Government school  (N:195)
	Private School (N:255)

	
	
	N
	Small


	Medium 
	Large
	N
	Small


	Medium


	Large



	1

2

3
	6th 

7th 

8th 
	71

58

66
	34

40

53
	62

50

41
	4

10

6
	65

103

87
	45

52

58
	54

45

34
	1

3

8


The existence of large families (above7) among the selected children was few and this may be attributed to the family planning measures undertaken by the Government. Coimbatore is one of the successful district in implementing the family planning scheme in Tamilnadu. More than 50 per cent of government school children where from medium family (5-7 members) where as more than 50 per cent of private school children where from small family (2-4 members). 

3. Ordinal position:



Table VI and Figure 3 present the ordinal position of the selected children.

TABLE VI

 ORDINAL POSITION
	S.No
	Class
	Percentage of Children

	
	
	Government school  (N:195)
	Private School (N:255)

	
	
	N
	First 
	Middle 
	Last 
	N
	First 
	Middle 
	Last 

	1

2

3
	6th 

7th 

8th 
	71

58

66
	25

24

39
	48

38

24
	27

38

37
	65

103

87
	45

51

37
	26

35

31
	29

14

32


It was interesting to note that none of the children was a single child in the family. In recent years the single child concept was not getting momentum among low and middle income group families. Though the Government insists on single child concept. The selected children spread over almost evenly among the three categories namely first, middle and last-born.

4. Educational status of parents:



Education is the process of bringing desirable change in to the behaviour and knowledge perception it determine the status of a person in the society and there by improves the facilities for better living. Five children in each school did not have father. Hence the total number of fathers of government school children was 190 and private school children was 250. Table VII and Figure 4 show the educational status of parents.

TABLE VII

  EDUCATIONAL STATUS OF PARENTS
	S.No
	Educational Qualification
	Percentage of parents

	
	
	Government School
	Private School

	
	
	Father  N:190
	Mother

N:195
	Father

N:250
	Mother

N:255

	1

2

3

4

5

6
	Illiterate

Primary

Middle

High school

Higher secondary

Graduate
	6

32

37

19

4

2
	5

48

31

12

4

-
	8

25

35

20

10

2
	9

39

33

13

6

-


It is clear from the above Table that the percentage of illiterates was very low among both fathers and mothers of selected children. This shows the importance given by the people for education and the impact of awakening programmes of the government. A majority of fathers and mothers had primary and middle school education. Very few fathers were graduates.

5. Occupational status of parents:



Occupational status of a person specifies self care productivity and time and energy use. The occupational status of parents are shown in Table VIII and Figure 5

TABLE VIII 

OCCUPATIONAL STATUS OF PARENTS

	S.No
	Occupation of parents
	Percentage of parents

	
	
	Government School
	Private School

	
	
	Father  N:190
	Mother

N:195
	Father

N:250
	Mother

N:255

	1

2

3

4

5

6

7

8

9
	Coolie

Work shop

Agriculture labourer

Driver 

Flower shop

Carpenter 

Vegetable venders

House wife

Government servant
	42

15

11

8

8

7

6

-

3
	29

-

5

-

7

-

5

54

-
	50

12

10

8

8

6

4

-

2
	25

-

6

-

5

-

5

59

-


The above Table clearly shows that majority of mothers have not taken of gainful employment outsides. Even though a lot of legislations are adopted for the women to take up carrier, they are satisfied with their household career. The improvement in the occupational status of the mother would help to improve the family status in all possible ways. More than 50 per cent of fathers were labourers either as coolies or in agriculture. Very few owned a small workshop. The educational status had greater influence on the occupational pattern of the parents.

6. Family income:

The educational and occupational status of the individual have influence on the income of the family which is a primary determinant of social satisfaction. The income of the family is given in Table IX and Figure 6

TABLE IX

 FAMILY INCOME
	S.No
	School
	Class
	Percentage of families

	
	
	
	N
	Rs. 1000
	Rs. 1001- 2000
	Rs. 2001-3000
	Rs. 3001-4000

	1
	Government School 

N:195
	6th 

7th 

8th 
	71

58

66
	28

55

45
	56

38

35
	15

7

15
	1

-

5

	2
	Private

N: 255
	6th 

7th 

8th 
	65

103

87
	52

26

16
	42

52

45
	6

19

30
	-

3

9


The above Table indicates that a majority of children from both the school belonged the families whose income ranged between Rs. 1000 – 2000/-. Very few families’ income was above Rs.3000. According to HUDCO (2002) all the families had come under low income group. 

B. Level of Awareness on Environmental Concepts:



An Environmental Awareness Scale was used to find out the present knowledge of children on environmental concepts. The findings were analysed statistically to find out the relation between various variables and knowledge perception. The results are presented below:

1. Scores obtained by the children

2. Factors associated with knowledge perception of children

1. Scores obtained by the children:


Table X and Figure 7 show the scores obtained by the children of different standards from two different schools in pre evaluation Environmental awareness test.

TABLE X

SCORES OBTAINED BY THE CHILDREN

	School
	Class
	Percentage of children

	
	
	Scores obtained

	
	
	41-50
	51-60
	61-70
	71-80
	81-90
	91-100

	Government School (N:195)
	6th
	7
	23
	44
	15
	10
	1

	
	7th
	9
	14
	22
	21
	29
	5

	
	8th 
	-
	3
	28
	36
	33
	-

	Private School (N:255)
	6th
	15
	18
	35
	20
	9
	3

	
	7th
	-
	17
	38
	24
	19
	2

	
	8th 
	-
	9
	22
	28
	34
	7




It is clear from the above Table that the scores obtained by the 6th standard children of government school ranged between 40 and 70. Where the other classes of Government school as well as all the three classes of Private school ranged between 50 and 90. This was the reason for selecting the 6th standard children in government school for environmental education programme. When compared to the studies conducted few years before the scores obtained by the children in pre evaluation test are higher because of the inclusion of environmental concepts in regular curriculum. But there must be little more improvements in the method of teaching to enhance the knowledge perception of children. 

2. Factors associated with knowledge perception of children 

a. Family profile Vs level of awareness:

The home environment plays a vital role in the development of a child’s personality and perception of knowledge. The child constantly interacts with the family and is invariably influenced by the entire environment that surrounds it. The psychological climate of the home which constitutes type and size of family, ordinal position, education and occupational status of parents and economic status is extremely important for the healthy development of the child personality and knowledge. Therefore the scores obtained by the children of both the schools were statistically analysed against various parameters of family profile in order to assess the relationship between them and to find out the most influencing factor on the knowledge perception on environmental concepts. The knowledge perception was measured in terms of scores obtained in the pre evaluation test.

i. Type of family Vs scores obtained 

ii. Size of family Vs scores obtained

iii. Ordinal position Vs scores obtained

iv. Education status of parents Vs scores obtained

v. Occupational status of parents Vs scores obtained

vi. Family income Vs scores obtained.

i. Type of family Vs scores obtained: 



Table XI shows the relation between the type of family and the scores obtained by children.

TABLE XI

TYPE OF FAMILY Vs SCORES OBTAINED

	Type of family
	Percentage of children
	(2

	
	Scores obtained
	

	
	41-50
	51-60
	61-70
	71-80
	81-90
	91-100
	

	Joint (N:126)
	10
	25
	37
	13
	13
	2
	37.29

(19.7)*

	Nuclear (N:324)
	4
	11
	29
	29
	24
	3
	


* Note: Value in paranthesis is the table value



The statistical analysis shows that the type of family had high influence upon the knowledge perception of children on environmental concepts.

ii. Size of family Vs scores obtained:



Table XII present the influence of size of family on the knowledge perception of children on environmental concepts.

TABLE XII

SIZE OF FAMILY Vs SCORES OBTAINED

	Size of family
	Percentage of children
	(2

	
	Scores obtained
	

	
	41-50
	51-60
	61-70
	71-80
	81-90
	91-100
	

	Small (N:214
	4
	8
	33
	24
	27
	4
	21.54

(27.6)*

	Medium (N:209)
	5
	18
	32
	23
	19
	3
	

	Large (N:27)
	15
	18
	29
	19
	15
	4
	


* Note: Value in Paranthesis is the table value



It is evident from the above analysis that the size of family did not have any significant influence upon the knowledge perception of children on environmental concepts.

iii. Ordinal position Vs scores obtained:



The association between the ordinal position of children and knowledge perception is shown in Table XIII.

TABLE XIII

ORDINAL POSITION Vs SCORES OBTAINED

	Ordinal position
	Percentage of children
	(2

	
	Scores obtained
	

	
	41-50
	51-60
	61-70
	71-80
	81-90
	91-100
	

	First born (N:172)
	3
	11
	30
	27
	24
	5
	6.63

(27.6)*

	Middle born (N:152)
	4
	14
	36
	22
	23
	1
	

	Last Born (N:126)
	4
	13
	34
	25
	21
	3
	


* Note: Value in Paranthesis is the table value



It is clearly seen from the above analysis that the ordinal position did not have any influence on the knowledge perception of children on environmental concepts.

iv. Educational status of parents Vs scores obtained:



Table XIV indicates the association between educational status of parents and the knowledge perception of the children.

TABLE XIV

EDUCATIONAL STATUS OF PARENTS Vs SCORES OBTAINED

	Education of parents
	Percentage of children
	(2

	
	Scores obtained
	

	
	41-50
	51-60
	61-70
	71-80
	81-90
	91-100
	

	Illiterate (N:34)
	18
	26
	36
	14
	6
	-
	50.2

(49.8)*

	Primary (N:145)
	6
	14
	34
	26
	17
	3
	

	Middle(N:161)
	7
	1
	33
	26
	20
	1
	

	High school(N:70)
	3
	20
	21
	28
	20
	8
	

	Higher secondary(N:29)
	3
	-
	40
	13
	41
	3
	

	Graduate (N:6)
	-
	29
	-
	57
	14
	-
	


* Note: Value in Paranthesis is the table value

The above analysis shows that the educational status of parents had little significant influence on the knowledge perception of children, because there was not much difference between the table and obtained values.

v. Occupational status of parents Vs scores obtained:



The influence of occupational status of parents on the knowledge perception of children is presented in Table XV.

TABLE XV

OCCUPATIONAL STATUS OF PARENTS Vs SCORES OBTAINED

	Occupation of parents
	Percentage of children
	(2

	
	Scores obtained
	

	
	41-50
	51-60
	61-70
	71-80
	81-90
	91-100
	

	Koolie (N:164)
	7
	14
	34
	26
	18
	1
	37.92

(67.5)*

	housewife (N:128)
	4
	19
	32
	22
	20
	3
	

	Agriculture labourer (N:37)
	2
	27
	22
	30
	14
	5
	

	Workshop (N:31)
	7
	7
	38
	28
	17
	3
	

	Driver (N:20)
	6
	6
	33
	22
	28
	5
	

	Flower shop(N:23)
	10
	20
	14
	20
	29
	5
	

	Carpenter (N:16)
	-
	21
	29
	21
	15
	14
	

	Vegetable Vendor (N:25)
	4
	17
	30
	10
	35
	4
	

	Government Servant (N:6)
	16
	-
	34
	50
	-
	-
	


* Note: Value in paranthesis is the table value

It is clear form the above Table that the association between the occupational status of parents and the knowledge perception of the children was not significant hence the knowledge perception was not influenced in any form of the knowledge perception of the children.

vi. Family income Vs scores obtained:



Table XVI shows the association between the family income and the knowledge perception of the children.

TABLE XVI

FAMILY INCOME Vs SCORES OBTAINED

	Family Income
	Percentage of children
	(2

	
	Scores obtained
	

	
	41-50
	51-60
	61-70
	71-80
	81-90
	91-100
	

	1000 (N:155)
	16
	15
	45
	15
	9
	-
	103.71

(35.2)*

	1001-2000 (N:206)
	8
	15
	23
	18
	32
	4
	

	2001-3000 (N:75)
	9
	15
	20
	29
	28
	9
	

	3001-4000 (N:14)
	-
	-
	7
	21
	36
	36
	


* Note: Value in Paranthesis is the table value



It is interesting to note that the economic status of the family had very high significant influence on the knowledge perception of children. This might be because that the purchasing capacity of the family helped the children to expose themselves to the various sources for information like (books, play materials) to improve their knowledge on environmental concepts.

b. Gender Vs level of awareness:

                       The level of awareness on environmental concepts of boys and girls studying in three different standards in Government and Private school was separately analysed and the results are presented below:

i. Level of awareness of boys and girls of government school:



Table XVII shows the level of awareness of government school boys and girls studying in three different classes.

TABLE XVII

LEVEL OF AWARENESS OF BOYS AND GIRLS OF GOVERNMENT SCHOOL 

	S.No
	Class
	Item
	Boys
	Girls
	t-value

	1
	6th 
	Number
	39
	32
	1.32 NS

	
	
	Mean
	63.9487
	67.3750
	

	
	
	S.D
	10.433
	11.404
	

	2
	7th 
	Number
	35
	23
	1.95* 

	
	
	Mean
	67.1714
	75.2174
	

	
	
	S.D
	16.890
	12.620
	

	3
	8th
	Number
	33
	33
	1.41 NS

	
	
	Mean
	75.5758
	72.6061
	

	
	
	S.D
	9.014
	8.011
	


* - Significant at 5 per cent level,  NS - Not Significant



It is noted from the above Table that only the 7th standard boys and girls had significant difference in their awareness at five per cent level. There was no significant difference in the level of awareness among the boys and girls of other two standards.

ii. Level of awareness of boys and girls of private school:



Table XVIII presents the level of awareness of private school boys and girls studying in three different classes.

TABLE XVIII

LEVEL OF AWARENESS OF BOYS AND GIRLS OF PRIVATE SCHOOL 

	S.No
	Class
	Item
	Boys
	Girls
	t-value

	1
	6th 
	Number
	35
	30
	0.84 NS

	
	
	Mean
	66.8857
	64.1667
	

	
	
	S.D
	13.864
	12.003
	

	2
	7th 
	Number
	65
	38
	2.26*

	
	
	Mean
	72.3231
	67.8158
	

	
	
	S.D
	10.329
	8.773
	

	3
	8th
	Number
	51
	36
	0.62 NS

	
	
	Mean
	79.2745
	78.0000
	

	
	
	S.D
	10.553
	7.605
	


* - Significant at 5 per cent level, NS - Not Significant

It is noted from the above Table that only 7th standard boys and girls had significant difference in their awareness at five per cent level. There was no significant difference in the level of awareness among the boys and girls of other two standards.

c. Type of school Vs level of awareness:



The difference between boys of two different schools and the girls of two different schools in the level of awareness on environmental concepts was analysed and presented below:

i. Awareness of boys on environmental concepts:



Table XIX presents the level of awareness of boys on environmental concepts of two different schools studying in three different standards.

TABLE XIX

AWARENESS OF BOYS ON ENVIRONMENTAL CONCEPTS

	S.No
	Class
	Item
	Government school
	Private school
	t-value

	1
	6th 
	Number
	39
	35
	1.04 NS

	
	
	Mean
	63.9487
	66.8857
	

	
	
	S.D
	10.433
	13.864
	

	2
	7th 
	Number
	35
	65
	1.89 NS

	
	
	Mean
	67.1714
	72.3231
	

	
	
	S.D
	16.890
	10.329
	

	3
	8th
	Number
	33
	51
	1.66 NS

	
	
	Mean
	75.5758
	79.2745
	

	
	
	S.D
	9.014
	10.553
	


NS - Not Significant



The statistical analysis reveals that there was no significant difference between the boys on the awareness of the environmental concepts of government and private schools.

ii. Awareness of girls on environmental concepts:



Table XX presents the level of awareness of girls on environmental concepts of two different schools studying in three different standards.

TABLE XX

AWARENESS OF GIRLS ON ENVIRONMENTAL CONCEPTS

	S.No
	Class
	Item
	Government school
	Private school
	t-value

	1
	6th 
	Number
	32
	30
	1.08 NS

	
	
	Mean
	67.3750
	64.1667
	

	
	
	S.D
	11.404
	12.003
	

	2
	7th 
	Number
	23
	38
	2.70*

	
	
	Mean
	75.2174
	67.8158
	

	
	
	S.D
	12.620
	8.773
	

	3
	8th
	Number
	33
	36
	2.87**

	
	
	Mean
	72.6061
	78.0000
	

	
	
	S.D
	8.011
	7.605
	


* - Significance at 1 per cent level     NS - Not Significant



It is clear from the above Table that there was no significant difference among the sixth standard girls of two different schools in the level of awareness on environmental concepts. However it is interesting to note that there was a significant difference among 7th and 8th standard girls government and private schools at one per cent level. 

d. Level of education Vs level of awareness:



It is assumed that children’s levels of attainment of concepts increase along with age and educational levels. Table XXI shows relationship between educational level and perception of knowledge of children of three different standards. 
TABLE XXI

EDUCATIONAL LEVEL Vs LEVEL OF AWARENESS

	S.No 
	School
	Class
	Number
	Mean
	S.D
	F-ratio

	1
	Government 
	6th
7th
8th
	71

58

66
	65.4930

70.3621

74.0901
	10.9373

15.7287

8.5929
	8.975**

	Total
	
	195
	69.8513
	12.3990
	

	2
	Private
	6th
7th
8th
	65

103

87
	65.6308

70.6602

78.7471
	13.013

9.9819

9.4170
	29.8353**

	Total
	
	255
	72.1373
	11.8055
	


** - Significant at 1per cent level

There was significant difference in the knowledge of children of three different standards in two different schools at one per cent level. Therefore it can be inferred that the three classes differ in their performance as measured by the average scores. The educational level is the basic factor for acquisition of knowledge on environmental concepts. This result is on par with the study conducted by Venmathi and Muthu (2002).

C. Outcomes of the Environmental Education Programme:



The chief objective of environment education is that individuals should acquire awareness and knowledge, develop attitudes, skills and abilities and participate in solving real life problem with the practical bias. Therefore classes were conducted on environmental concepts with more practical components based on the course content developed by the investigator. The impact of the environmental education was studied, analysed and presented below:

1. Knowledge perception of boys

2. Knowledge perception of girls

3. Improvement in knowledge between boys and girls

4. Change in hygienic practices

1. Knowledge perception of boys:

The marks scored by the boys in pre and post evaluation test were statistically analysed to find out the improvement in knowledge on environmental concepts and presented in Table XXII. 

TABLE XXII

KNOWLEDGE PERCEPTION OF BOYS

	S.No
	Scores
	Percentage of Boys 

No:39
	t-value

	
	
	Pre test
	Post test
	

	1

2

3

4

5

6
	41-50

51-60

61-70

71-80

81-90

91-100
	8

28

41

18

5

-
	-

-

-

18

44

38
	21.33**


** - Significant at 1 per cent level



There was a significant difference at one per cent level in the marks scored by the boys before and after environmental education. The result proved that teaching with more practical orientation improved the knowledge on environmental concepts.

2. Knowledge perception of girls:

                       The marks scored by the girls in pre and post evaluation test were statistically analysed to find out the improvement in knowledge on environmental concepts and presented in Table XXIII. 
TABLE XXIII

KNOWLEDGE PERCEPTION OF GIRLS

	S.No
	Scores
	Percentage of Boys 

No:39
	t-value

	
	
	Before
	After 
	

	1

2

3

4

5

6
	41-50

51-60

61-70

71-80

81-90

91-100
	6

16

47

12

13

3
	-

-

-

22

53

25
	15.20**


** - Significant at 1 per cent level



There was a significant difference at one per cent level in the marks scored by the girls before and after environmental education. The result proved that participation approach in teaching improved the knowledge on environmental concepts.

3. Improvement in knowledge between boys and girls:



Table XXIV shows the increase in knowledge score between boys and girls.

TABLE XXIV

IMPROVEMENT IN KNOWLEDGE BETWEEN BOYS AND GIRLS

	S.No 
	Item
	Boys
	Girls
	t-value

	1

2

3
	Number

Mean

S.D
	39

24.3077

7.116
	32

18.3438

6.828
	3.58**


** - Significant at 1per cent level



There was a significant difference at one per cent level in the scores obtained by boys and girls in pre and post evaluation tests.

4. Changes in hygienic practices:



After a lapse of three months the children were asked to record the change in hygienic practices adopted after attending environmental education programme. The consolidated data are given in Table XXV:

TABLE XXV

CHANGE IN HABITS

	S.No
	Habits
	Percentage of 

	
	
	Boys

N:39
	Girls

N:31

	1.

2

3

4

5

6

7

8

9

10
	Brushing

Bathing daily

Wearing neat clothes

Cutting nails

Washing hands before meals

Drink boiled and cooled water

Wash hands with soap after toileting

Clean the class room

Clean the play ground

Exercise
	100

90

98

96

88

86

82

95

83

75
	100

91

99

98

89

85

83

100

95

60

	Average
	89
	90


                        It is clear from the above Table that on an average 89 per cent of boys and 90 per cent of girls tried to follow hygienic practices after attending the environmental education programme. The improvement in knowledge acquirement is encouraging that proper teaching with more visual aids and participatory approach may inculcate better environmental concepts in the young minds.

V  SUMMARY AND CONCLUSION

The existing quality of environment and its impact on all the living organisms on the planet have greatly stirred the consciousness of the scientists, philosophers, educationists and futurologists (Padmanabamurthy, 1992). This realization thus emerged highlights   EDUCATION   which is a sub- system of the total social system as the only means through which peoples could be made aware of and motivated to act for the cause of environment. (Ravindranath, 1991) 

         The role of environmental education is to create new patterns of behavior in individuals, group and society as whole towards better living condition. Therefore the paramount need to create consciousnesses about the environment is visualized. It must permeate all ages and sections of the society, beginning with the childhood. Environmental education should be a continuous life process beginning from the pre- school level and continue through all formal and non-formal stages. The government is taking all necessary steps to incorporate the environmental concepts in the formal stream of education. As per the supreme court directive the environmental concepts was included in the curriculum at all levels of education. In order      to find out the impact of this and to educate middle school children a study on  ‘ Environmental Education for School Children’ has been undertaken with the following objectives to: 

· Find out the level of environmental awareness of school children.

· Plan for environmental education programme.

· Educate the children on environmental concepts with framed course content

· Assess the impact of the education programme.


The middle school children of government (195) and private schools (255) were selected for the study. The knowledge perfection of children on environmental concepts was assessed by using environmental awareness scale developed by Bangalore University.  Based  on the results, the 6th standard students of government school who got lesser score, were  selected for environmental education programme. The impact was assessed using the same scale. The findings are summarized below:

Family profile 

· A majority of 68 per cent of government school and 75 percent of private school children belonged to nuclear families.

· The size of family ranged between 2-7 members.

· None of the children was a single child in a family.

· The percentage of illiterates was very low among the parents. A majority of parents had primary and middle school education.

· Majority of the fathers were labouers.

· The income of the families ranged between Rs.1000/- and Rs.4000/-.

Level of awareness on environmental concepts

· The Scores obtained by the 6th standard children of government school ranged between 40 and 70. Where as the other classes of government school as well as the three classes of private school ranged between 50 and 90.

Family profile  Vs level of awareness

· The type of family, educational status of parents and family income had significant influence on the knowledge perception of children on environmental concepts.

· The size of family, ordinal position of children and occupational status of parents did not have any significant influence on the knowledge perception of children on environmental concepts.

Gender Vs level of awareness.

· The 7th standard boys and girls of government had significant difference in their awareness at five per cent level. There was no significant difference in the level of awareness among the boys and girls of other two standards.

· Even in private school only 7th standard boys and girls had significant difference in their awareness at five per cent level.

Type of school Vs level of awareness:

· There was no significant difference between the boys on the awareness of the environmental concepts of government and private schools.

· There was a significant difference between 7th and 8th standard girls of the government and private schools at one per cent level.
Level of education Vs level of awareness

· There was a significant difference in the knowledge of children of three different standards in two different schools at one per cent level. Therefore it can be inferred that the three classes differed in their performance as measured by the average scores.
Outcomes of environmental education programme: 
· There was a significant difference at one per cent level in the marks obtained by the boys before and after environmental education.

· There was a significant difference at one per cent level in the marks scorred by the girls before  and after environmental education.

· There was a significant difference at one per cent level in the scores obtained by boys and girls in pre and post evaluation tests 

· On an average 89 per cent of boys and 90 per cent of girls tried to follow hygienic practices after attending the environmental education programme. 

Recommendations:

The recommendations emerged out of the study are as follows:

· Most important factor in the environmental education system is the teaching methodology. The syllabus for each group should be localized, such that it must enable students to incorporate their surroundings into their study.

· The study on environment should be made as a separated subject on all levels of education.

· The teaching of environmental concepts should incorporate more practical and outdoor activities than the classroom teaching.

· The teachers who will handle the subject, should be specially trained.

If these above mentioned modification are made in the environmental education programme, the children will become well informed citizens in future with more knowledge on natural resources conservation, local pollution problems, flora and fauna, biodiversity and individual’s role in protecting environmental heritage of India.

India has adopted a serious of environmental protection acts and rules in conformity with the global environment pack following the Rio Summit. Yet it continues to witness environmental degradation in various forms. This clearly indicates a gap between principles and practices.

Environment is a gift from nature to human society, the responsibility lies on every individual to protect the environment. Good environmental conditions provide a healthy life for mankind. In order to sustain this healthy life to our future generations environmental education plays a vital role. Environment studies will sustain itself, due to increased awareness and interest amongst the students and society. This is a subject very close to the heart and soul of an individual. Without environmental education, no country can be ecologically safe.

Environmental Education at younger age will have a positive effect on the society. By gaining awareness, children will fight against pollution and they themselves will protect the environment. Children, as future citizen of the country if motivated or educated properly on important environmental concepts will protect and preserve the environmental heritage of India.

APPENDIX I

AVINASHILINGAM INSTITUTE FOR HOME SCIENCE AND HIGHER EDUCATION FOR WOMEN (DEEMED UNIVERSITY)

COIMBATORE – 641 043.

ENVIRONMENTAL AWARENESS SCALE
Please fill in the following Informations:-

Name ………………………………………

Sex   ………………….  Class ……………..

Type of School Management : Govt/Private ………….

Ordinal Position : Fiirst born/Middle born/Last born ……………..

[image: image34.jpg]
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Type of Family : 2 to 4               5 to 7                above 7      

Education  of  Parents ……………………

Income of Parents …………………………

Occupation of Parents ……………………
---------------------------------------------------------------------------------------------------------

INSTRUCTION

Here are given 100 objective type in three different sections. You pleased read the instructions of all the 3 sections and make your response as per instructions given in the section.

SCORING TABLE 

	   SECTION
	       1  
	         11                     
	         111          


	   TOTAL

	Raw score
	
	
	
	

	percentile
	
	
	
	


SECTION -1

INSTRUCTIONS


For each of the items 1 to 50, you will find 4 alternatives. There is only one correct answer for each of the item. Select the correct answer and tick mark of cell (( ) of the corresponding alphabet. If you have to erase do it completely. If you mark more than one answer to an item you will get no credit to that answer.

Sl.No.                                          STATEMENT                                                             Response

                                                                                                                                        Alternatives

1. Fruits and Vegetables must be washed before use because

(a)  By washing they look very colourful                                                    

       (b)  It is a habit to do so

       (c)  They  would have become poisonous and harmful with the use of       

             pesticides

(d) They become more tastier

2.   Drinking pond water becomes polluted because of       

(a) Washing and bathing

(b) Wind blows

(c) Rainfall

(d) Silt

3.  Suspended impurities in drinking water can cause

(a) Skin and oral cancer

(b) Cholera and jaundice 

(c) Head and stomach pain

(d) Cold and cough
4. One of the main sources of communicable disease is

(a) Contaminated water

(b) Uncleaned utensils

(c) Infectious clothes

(d) Direct contact

5. Plants should be nurtured and protected because they give out

(a) Chlorophyll

(b) Carbon di-oxide

(c) Oxygen

(d) Nitrogen

6. During respiration humans use

(a) Nitrate

(b) Carbon di-oxide

(c) Oxygen

(d) Methane

7. Drinking water  should be free from


(a) Oxygen

(b) Bleaching powder

(c) Disease germs

(d) Potassium permanganate

8. It is necessary to keep our environment clean , to prevent

(a) Health

(b) Disesases

(c) Smell

(d) Garbage

9. Keeping the surroundings of our houses and schools clean is the  responsibility of

(a) Municipalities

(b) Health officers

(c) Sanitary inspectors

(d) All of us

10. Soil erosion can be prevented by

(a) Constructing dams

(b) Stopping rain

(c) Planting trees

(d) Building houses
11. Humus is very essential for the growth of

(a) Animals

(b) Plants

(c) Humans

(d) Birds

12. The wearing out of soil by the running water is called

(a) Humus

(b) Fertility

(c) Soil erosion

(d) Muddy water

13. The fertility of the soil can be maintained by

(a) Rearing animals

(b) Planting trees

(c) Watering sufficiently

(d) Using chemical fertilizers

14.One of the most important reasons for growing forests is


(a) To destroy wild animals

(b) To remove silt

(c) Not being able to cultivate

(d) To prevent soil erosion

15. Deforestation is mainly because of

(a) Soil erosion

(b) Population explosion

(c) Whirl wind

(d) Heavy rainfall

16. Which one of the following is not caused due to destruction of forests


(a) Poor rainfall

(b) Animals living in forests lose their habitat

(c) Soil erosion

(d) Water pollution

17. Organic environment refers to

(a) All living beings

(b) Non-living beings

(c) Animals

(d) Plants

18. Air pollution can cause

(a) Cholera

(b) Small pox

(c) Lung cancer

(d) Vomiting

19. Water and Sun are natural sources of

(a) Energy

(b) Fuel

(c) Growth

(d) Heat

20. Fuels should not be wasted because

(a) They are very expensive

(b) They are limited and valuable

(c) They create foul smell, when spilled

(d) They are dangerous, when burnt

21.  Use of  solar ovens

(a) Increases environmental pollution

(b) Decreases environmental pollution

(c) Increases demand for solar energy

(d) Increases demand for solar ovens

22. Resources such as water, sun light, air, plants, hills,soils 
and metals  are called as

(a) Artificial resources

(b) Natural resources

(c) Man made resources

(d) Earth resources

23. The main reason for air pollution is

(a) Household and agricultural emissions

(b) Industrial and motor vehicle emissions

(c) Motor vehicle and household emissions

(d) Household and industrial emissions

24. There can be no vegetation with out


(a) Water

(b) Animals

(c) Chemical fertilizers

(d) Money

25. The solar energy is

(a) Limited

(b) Exhaustible

(c) Non-renewable

(d) Non-exhaustible

26. The main food of herbivores is

(a) Animals

(b) Plants

(c) Animals and plants

(d) Insects
27.The animal who eat only flesh are called

(a) Herbivores

(b) Carnivores

(c) Omnivores

(d) Reptiles

29. The manure which is formed out of dead and decaying living organisms is called

(a) Chemical fertilizers

(b) Organic fertilizers

(c) Bio-mass fertilizers

(d) Mineral fertilizers

30. The major damage to environment is caused by

(a) Animals

(b) Humans

(c) Birds

(d) Natural calamites

31. Afforestation means

(a) Cutting of forests

(b) Clearing lands for cultivation

(c) Tree plantation

(d) Barren land

32. Use of fire crackers during festivals contributes to

(a) Noise and air pollution

(b) Air and water pollution

(c) Noise and food pollution

(d) Food and water pollution

33. When too much of salts and minerals are dissolved in water it is called

(a) Saline water

(b) Fresh water

(c) Rain water

(d) Soft water

34. Reasons for occurrence of Cholera is

(a) The curses of the village deity

(b) Drinking impure water

(c) Deficiency of nutritious food

(d) Deficiency of oxygen in the atmosphere
35. Looking after our natural resources and protecting them from damage is known as

(a) Protection

(b) Conservation

(c) Development

(d) Sustainment

36. Things which decompose naturally are called

(a) Non-bio-degradable waste

(b) Bio-degradable waste

(c) Renewable waste

(d) Non-renewable waste
37. Domestic wastes such as tin cans, bottles and plastic goods can be 

(a) used to enrich soil

(b) recycled in different ways

(c) decomposed
(d)  thrown away
38. As a result of air pollution, the harmful gases and particles form clouds and

When they fall to the earth,it is known as

(a) air pollution

(b) acid rain

(c) ultra violet rays

(d) ozone layer

39. Plants produce their own food using non-living things. Herbivorous animals eat

Plants. Carnivorous animals eat herbivorous animals and other smaller carnivores 

       And so on. The cycle of who eats whom is called as  

(a) natural selection

(b) survival of fittest

(c) food chain

(d) food web

40. The organisms that live and breed in water are called

(a) Amphibians

(b) Herbivores

(c) Aquatic

(d) Carnivores

41. The food chain are linked together by one or more common species to form a

(a) Food chain

(b) Food web

(c) Energy web

(d) Biosphere

41. The process of making air, water and soil harmful by smoke, pesticides and      

       sewage is called

(a) Pollution

(b) Decay

(c) Decomposers

(d) Contamination

42. The completely decomposed products of plants and animals is called 

(a) Gravel

(b) Humus

(c) Clay

(d) Sand

43. Which one of the following soils holds maximum amount of water ?

(a) Sandy soil

(b) Clay soil

(c) Loamy soil

(d) Rocky soil

44. Chemically humus is

(a) Organic in nature

(b) Organic and inorganic

(c) Inorganic in nature

(d) Chemical in nature

45.  The  topmost layer of the soil which has good water holding capacity is 

(a) Humus

(b) Gravel

(c) Sand

(d) Rocks

46. When sewage flows into rivers or the sea, fish and other aquatic 

Animals die because of

(a) lack of carbon di-oxide

(b) lack of oxygen

(c) excess decomposes

(d) lack of food

47. Using the resources carefully without depleting them is called

(a) renewability

(b) conservation
(c) non-renewability
(d) development
48. Without plants animal life is impossible to exist due to

(a) lack of oxygen for animals to respire

(b) lack of food supply

(c) both of (a) and (b)

(d) lack of carbon dioxide

49. An environmentalist is a person who is interested in the conservation of

(a) only forests 

(b) only animals

(c) only humans

(d) total eco-system

50. Air is

(a) composed of compound gases

(b) composed of a single gas

(c) a mixture of different gases in different proportions

(d) mixture of different gases in equal proportions

SECTION - 11

INSTRUCTIONS


 In this section, against each statement from 1 to 35 you will find ' True' and  ' False' responses. If a statement is true tick mark ( ( )  the cell below true response, if a statement is false, tick mark (( ) the cell below false response against the appropriate number of statement.

For example :

                                                                                                          True                 False

Motor vehicle emissions pollute air      

The statement is true, so tick mark (( )  the cell below True.

Remember you have to indicate a correct response. In this way you have to respond to all the statements

	Sl. No
	STATEMENTS
	 TRUE            
	FALSE


   1.   Freely available natural resources such as forests, soil   
          and water can be over used

2.   Drinking water ponds can also be used for washing and bathing

3.   Birds and animals migrate during cold seasons

4. Hailstorms will  not damage crops and property

5. During respiration humans use carbon dioxide.

6. Waste papers and banana peels can be thrown on streets.

7.  Spitting and throwing waste everywhere can cause diseases.

8. Environment includes all that we see around us.

9. Human life and progress depends upon the natural resources,

       So we should exploit them to the maximum. 

10. Waste products of a factory should be let out to nearby pond or river

11.  Plants absorb oxygen and release carbon dioxide

12.  Running water does not get polluted, even when the waste is dumped into it

13.  Underground water need not be purified before drinking

14.  All species of plants and animals should be protected to maintain

        balance in nature

15.  The continuous use of some natural resources such as coal and petroleum

        get exhausted, if they are not used judiciously.

16.
Since ¾ of the earth’s surface is water it can be used plentifully

17. Cutting of forests is essential to increase the revenue to government than 

       benefit to society.

18.  We should try to use renewable sources of energy instead of non-renewable 

19.  Chipko movement took place in Kerala.

20.  River Ganga cleaning project has been undertaken by Govt. of uttar pradesh.

21.  River Narmada  is associated with hydro-electricity project.

22.  Excessive use of chemical fertilizers enhances the fertility of the soil.

23.  Agricultural pesticides and insecticides pollute the surrounding water 

       resources

24. Deforestation causes natural imbalance.

25. Plants help to maintain a gaseous balance in atmosphere.

26. Waste material like paper,glass and plastic can be recycled.

27. Use of solar oven leads to air pollution

28. Sunlight  is an exhaustible resource.

29. The cycle of who eats whom is called food web.

30. The animals who eat only plants are called carnivores.

31. Plants are non-renewable resources.

32. Photosynthesis is a process that goes on in animals.

33. Ultra-violet rays and acid rain are one and the same.

34. Food stored in damp places and uncleaned containers gets 

      Spoiled by germs.

35. Meda Patekar is associated with National Literacy Mission

SECTION - 111

INSTRUCTIONS

For each of the items 1 to 15 fill up the blanks choosing the correct answer provided in the end of this page in brackets.

1. The ……………………… trees help to keep us cool.

2. The timber from ……………………….. trees is often used to make furniture.

3. Trees are often used by birds for their………………………….

4. Trees provide …………………..  for building and heating houses.

5. Nuts and fruits from trees are an important sources of ………………………..

6. Trees help prevent soil………………………..

7. Trees help to cut down on …………………… pollution.

8. Decaying logs and leaves enrich the …………………..

9. Trees remove some pollutants from the …………………

10. The ……………………… we use on pancakes comes from trees.

11. Most of our ……………..   is made from trees.

12. Trees use…………………

13. …………………….is given off by trees in the process of  photosynthesis.

14. The………………… of pine trees is a favourite christmas decoration.

( wood, erosion, noise, syrup, air soil, shade, nest, oak, cone, furniture, food,

  oxygen, carbon dioxide, transpiration)
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APPENDIX II

a. CHI SQUARE TEST

	Type of Family
	Scores obtained

	
	41-50
	51-60
	61-70
	71-80
	81-90
	91-100

	Joint

N:126

Nuclear

N:324
	13

13
	32

36
	47

94
	16

94
	16

78
	2

9

	Total
	26
	68
	141
	110
	94
	11


	O
	E
	O - E
	(O – E)2
	(O – E)2/E

	13

13

32

36

47

94

16

94

16

78

2

9
	7.28

18.72

19.04

48.96

39.48

101.52

30.8

79.2

26.32

67.68

3.08

7.92
	5.72

5.72

12.96

-12.96

7.52

-7.52

-14.8

14.8

-10.32

10.32

-1.08

1.08
	32.72

32.72

157.96

157.96

56.55

56.55

219.04

219.04

136.50

136.50

1.16

1.16
	4.49

1.74

8.29

3.22

1.43

0.55

7.11

2.76

5.18

2.01

0.37

0.14

	Total
	37.29


D. Degrees of Freedom

V = (r-1)

   V = (12-1) =11, (2 0.05
E. Table value at five percent level = 19.7

The calculated Value of (2 is greater than table value. Hence there is association between type of family and scores obtained by the children.

Type of Family and Scores Obtained are Dependent.

b. t-TEST 

The formula for this

  X1 - X2
t   = 


s  1/n1 +1/n2
Where,


  X1
-
Mean of group 1 values


   X2
-
Mean of group 2 Values


  s
-
Combined standard deviation


  n1
-
No. of Observation in Group1

  n2
-
No. of Observation in Group2

C. PAIRED t-TEST 




 d

t
=




S/ n

Where


d
-
Mean of difference


S
-
Standard deviation of difference


N
-
No. of Samples

D. ANALYSIS OF VARIANCE 




xi

Mean

=




N

(Xi

=
sum of all observations

N

=
No. of observations

(xi  2


Sum of square of observation  
= 







N

Total Sum of Squares

=
(x2  -   (x  2


(T.S.S)




n

Sum of Squares between groups (B.S.S)

Sum of Squares with in groups (E.S.S) 
= T.S.S – B.S.S

Degrees of Freedom (D.F)

For Total sum of squares 
= n-1 = Total no. of observations –1

For between Groups

= K-1 = no. of groups -1 

For within groups

= n-K

Mean of sum of squares






B.S.S

For between Groups (MSSB)
=






K-1

E.S.S

For within groups (MSSE)
=






n-K






MSSB

F-ratio



=








MSSE

Analysis of variance Table

	Source
	D.F
	Sum of squares
	Mean Squares
	F-ratio

	Between groups
	
	
	
	

	Within groups
	
	
	
	

	Total
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