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Abstract

Computer-assisted learning is not new, but at present, its use is limited in the developing countries of the world. Based on my experiences in preparing and presenting environmental science to a graduate class at Kennesaw State University, Georgia, U.S.A. in 2006, I have become reassured of the potency and advantages of computer-assisted instruction in environmental science. This paper recalls the importance and scope of environmental science and presents experiences in the use of computer-assisted education in teaching environmental science to serving teachers.

Environmental science is a very important area of science because, to a large extent, human life and survival depend on the environment. Humans, like other living things depend on their environments for food, water, air and shelter. Until recently, humans used the environment without sufficient consideration of the need to protect it for continued use. Today, we have advanced to the point of understanding that while humans have the freedom to use the environment, they also have the accompanying responsibility to take care of it, otherwise human life and well being will be endangered.

Preparing teachers for environmental science requires that the student teachers or practicing teachers should understand the concepts, principles and problems very well in order to teach them effectively. Problems that face humans in the environment include pollution, environmental degradation, food supply and human population growth among others. In discussing these concepts, principles and problems, computer-assisted instruction facilities learning.

The computer obtains from the internet resources for teaching both local and global aspects of environmental science. While I was at Kennesaw State University, Georgia, U.S.A., I was able to obtain through the internet, resources for teaching oil pollution in the Niger Delta areas of Nigeria. These included maps of Africa, Nigeria and Niger Delta area of Nigeria as well as pictures of polluted rivers, flaring of natural gas, and oil fifes at locations of burst oil pipelines.

The internet provides also resources for teaching global perspectives on environmental science such as diversity of environments and of living things. It enables the teacher to present to students in a classroom information that facilitates learning to an extent previously unattainable. The internet provides, at various websites, numerous student activities in environmental science, which may be carried out in the classroom or at home. Various instructional materials are also advertised by equipment suppliers on the internet.

In studying the problem of human population growth in relation to the earth's resources, the internet has the latest population data for countries of the world. While the internet is not a substitute for practical fieldwork in natural habitats, it is a very powerful means of preparing teachers for environmental science.

COMPUTER-ASSISTED EDUCATION OF TEACHERS FOR ENVIRONMENTAL SCIENCE

                                                                INTRODUCTION

     The computer has an overwhelming influence on human life in our time. In diverse areas of human activity, the computer is used for diverse purposes too many to be enumerated.  They include word processing, transmission of messages across the world by electronic mail, analyzing and storing information, predicting profit in business organizations, controlling production and quality of products in industries, controlling speed and direction of flying aircraft, as well as collecting and analyzing research data.

     Computer-assisted learning is not new. However, its use in the developing countries of the world is limited. The limited use of computers in teaching and learning in the developing countries is due, not to lack of effectiveness but to constraints in the funding of education. As the economic situations of individual developing countries improve, they too are gradually introducing or expanding the use of computers in classroom instruction.
                                                               PURPOSE

     The purpose of this paper is to highlight the importance of environmental science for healthy life and survival of humans on earth, the need for effective teaching and learning of environmental science so that all citizens will act constructively to protect the environment, and the important role that computer-assisted education of teachers will play in the effective teaching and learning of environmental science.
                                                        SCIENCE FOR ALL

     One of the goals of every nation is to achieve, not only mass literacy but also scientific literacy. Mass literacy means making everyone able to read, write and do basic mathematical computations. For a long time, mass literacy has been recognized as a necessity for living in the modern world. The need for scientific literacy for all has come as a result of the fact that we live in a scientific and technological age.
     According to the publication, ‘Science for all Americans’, a scientifically literate person is one

     who:

· is familiar with the natural world.

· understands the key concepts and principles of science, mathematics and technology.
· has a capacity for scientific ways of thinking.

· is aware of some of the important ways in which mathematics, technology and science depend on one another.

· knows that science, mathematics and technology are human enterprises and what that implies about their strengths and limitations, (Nelson, 1999).

     Our lives have become so intertwined with science and technology that it is not possible to live a normal life without being literate in science. In the home, we use, and have to know at least a little about, the telephone, the television, electricity, cooking gas, the microwave oven, heaters, air conditioners, bicycle, refrigerator, electric iron and cars. Outside the home, almost every job has a science or technology component. Farmers, carpenters, painters, plumbers, auto-mechanics, welders and others make use of technology. Medical doctors, engineers, technologists, nurses, pharmacists, veterinary doctors and professionals in many other fields have to know a lot of science in order to function in those professions.
     Many problems of communities, nations and the world such as HIV/AIDS, poverty, hunger, unemployment, housing, water supply and energy require scientific and technological solutions. To solve these problems, knowledge of science is necessary for everyone. Political leaders need to be literate in science to initiate appropriate solutions to problems. Followers need to be literate in science so as to understand and support science-based development programs. 
                                                            ENVIRONMENTAL SCIENCE

     Environmental science is also called environmental education. It is a part of the science curriculum at all levels of education beginning from the elementary to the university level. Before discussing the importance of environmental science, it is valuable to outline the main concepts that make up this unit.

     The air, the water, the soil and all other things (living and non-living) that surround a person, an animal or a plant, make up the environment. Each organism lives in a particular kind of environment where its requirements for life are met. These requirements include water, air, sunlight and nutrients for plants, and water, air, food and shelter for animals. The place where an organism naturally lives and grows is its habitat. Humans live virtually everywhere because they can modify the environment to suit themselves.
     Ecology is the science that deals with how plants, animals and other living things live in relation to each other and to their environments. Some of the major ideas in ecology include habitat factors, ecosystems, food chains and food webs, adaptation, succession, pollution and conservation. These main ideas are now briefly outlined. The environment can be considered to be made up of specific factors that affect organisms. These include sunlight, temperature, relative humidity, wind, elevation, air pressure, soil texture, water, air, soil micro-organisms, plants, animals and other factors. Where these factors are adequate for a particular organism is that organism’s habitat. When a factor changes significantly over a short period, for example winter, a living thing may suspend active life. If a habitat factor is in short supply or in excess for a prolonged time, a plant whose tolerance limit is exceeded will die. When a habitat is modified for a long time or is destroyed, an animal will emigrate or die.  This happens to fish in polluted waters or animals in destroyed forests.
     Living things and their environments are so closely interrelated that the term ecological system or ecosystem is used to include both the living things and the non-living environment in a natural area. All the living things in an ecosystem make up the community. In a community, if A is eaten by B, and B is eaten by C, and C is eaten by D, then A, B, C and D are said to form a food chain. The reason why D eats C, and C eats B, and B eats A is to obtain energy. This is why it is said that in a food chain, there is energy flow from the first to the last member of the chain. A food chain normally begins with a green plant because green plants can convert the energy in sunlight into energy in food molecules. The sun is therefore the primary source of energy for living things on earth. If the number of A individuals in a food chain decreases, for any reason whatever, the numbers of B, C, and D individuals must decrease correspondingly.
     In a community, there are problems of survival. For instance, a predator tries to catch its prey, and the prey tries to escape from the predator by various strategies. Parasites try to attack their hosts, and the hosts try to resist them. Plants harvest water through their roots, and need to control the loss of water to the atmosphere through their leaves. The special features of structure, function or behavior, which enable living things to survive in their habitats, are called adaptations.
     A forest does not look the same way all the time. Some changes in appearance are seasonal and follow a certain pattern each year. For instance, the appearance of a forest may change from summer to fall, to winter, to spring and back to summer again. These changes are called cyclic changes. Some other changes are progressive. For instance, if a grass lawn is left undisturbed for many years, the lawn will follow a pattern of progressive changes. The grass will grow tall, then woody species will begin to grow in the lawn. After many years, the lawn will become a forest. The series of changes a community undergoes over a long time is called succession.
     Pollution is the sending out into the environment, as a result of human activity, of waste substances or energy, in amounts that are harmful to humans, their plants or animals. Types of pollution are named either according to the part of the environment that is polluted (such as air, water, soil or land pollution) or according to the pollutant itself (such as carbon monoxide, carbon dioxide, smoke, oil or radioactive pollution). Pollution has both local and global dimensions .A power plant may pollute the air around a city. At the same time, carbon dioxide emissions in North America, South America, Europe, Africa, Asia and Australia do no stay separately in the atmosphere. They add up to carbon dioxide accumulation in the atmosphere that causes global warming.
     Conservation is the protection and wise use of natural resources such as forests, wild animals, water, air, soil and minerals. Humans destroy natural resources through pollution, deforestation, over-grazing, bush-burning and careless use of water, soil and other resources. Through conservation, humans can protect renewable natural resources. Non-renewable natural resources, such as fossil fuels (coal, petroleum and natural gas), should be carefully managed for sustained human welfare.
IMPORTANCE OF ENVIRONMENTAL SCIENCE

     In many countries, children in the first year of the elementary school begin to study science by learning about their environment. This way of starting the learning of science has several advantages. First, the child is familiar with the environment, and learning should proceed from the known to the unknown or from the familiar to the unfamiliar. Second, a study of the environment lends itself to learning through the play method. Children can have an enjoyable time as they move about in a limited area of the school compound trying to see or collect things they find interesting .Third, environmental science can be used to introduce children to the processes of science. In the field, children can begin to ask questions such as: “What does this caterpillar eat?” They learn about living things in nature, such as what a butterfly does when it lands on a flower. They satisfy their curiosity by observing. They find out which animals have six or eight legs. Fourth, in the study of the environment, children encounter science in an integrated or unified form, as it exists in nature. Fifth, children begin early to become aware that humans are dependent on the environment for air, water, food and shelter and so must take care of the environment. This prepares the children for building up environmentally friendly attitudes as they grow up

     As the study of the environment progresses through middle and high schools, students consider deeper concepts and issues. Three of these issues will be briefly considered in this paper. The first is habitat destruction. Forests contain wild plants and animals. Wild animals provide food for humans. Wild plants provide humans with timber, some edible fruits, some edible substances such as maple syrup, medicinal substances, useful fibers and firewood. The vegetation provides wild animals with food and shelter. Leaves of forest plants protect the soil from the direct impact of rain drops which, otherwise, would cause soil erosion. Plants give out water vapor, which condenses in the upper layers of the atmosphere into rain. In this way plants help in the recycling of water in nature. Green leaves also absorb carbon dioxide from the atmosphere for photosynthesis and give out oxygen, thereby maintaining the balance of carbon dioxide and oxygen in the air. When forests are cut down for timber, firewood, farming or construction without replanting, the forest habitat is destroyed. The animal species that formerly lived in the forest are endangered. The soil becomes eroded and degraded.
     The second issue is pollution of the environment. The seriousness of the effects of pollution may be illustrated by carbon dioxide output from domestic cooking, motor vehicles, power plants, factories and forest fires. Carbon dioxide in the atmosphere has a green-house effect which causes global warming. If the world atmospheric temperature rises significantly, this will cause polar ice to melt. Then ocean levels will rise, low islands will be flooded and thousands or millions of lives will be lost. Again, various pollutants, such as lead, cadmium and arsenic, which are very poisonous to living organisms,, even in very low concentrations, pose serious problems to human health. When these substances pollute streams, rivers and other bodies of water, they kill fish and other organisms used by humans as food. In addition, water pollutants destroy water resources used by humans for drinking, domestic purposes, recreation and other purposes.
     The third issue is that the human population has been growing at an exponential rate and now stands at 6.5 billion. The United Nations has predicted that the world population may reach 10.9 billion by 2050. Serious questions are now being asked about how many people the resources of the earth can sustain, and how much longer the human population will continue to grow before there is a food crisis. Some think there is already a food crisis as there are astonishing data about how many people are malnourished around the world. Food is not the only problem. More people will require more water, more shelter, more space, more energy and other resources than the present population now consumes. Since people have different attitudes to environmental problems, there are some who think that there have been previous ominous predictions of food shortage which did not come true, and that in fact, world food production is increasing, not declining. Environmental science presents a balanced view based on research data. While food production is increasing in the advanced countries of the world, millions of people in the poor countries of the world are hungry. The rates of human population growth are generally highest in the poor countries of the world, hence there is a problem. In order to have knowledgeable adults in future, that will show concern for the protection of the environment, the time to teach environmental science effectively is now. What humans will do to save themselves from problems created by their destruction of the environment, depends on the knowledge they possess.
                                                TEACHER EDUCATION FOR EFFECTIVENESS

     It has been said that there are four factors that determine the quality of education. These are the :

· students (their quality, effort, motivation, support)

· program (adequacy of the curriculum )
· resources used for teaching and learning

· teachers ( their quality and quantity)

     Apart from the students, without whom there is no school at all, the most important of these factors are the teachers, because the teachers translate the curriculum into suitable learning experiences, use relevant resources, apply appropriate teaching strategies, and manage the classrooms to bring about effective learning. Since teachers hold the key to quality education, teacher education is a critical process in an educational system.
     Effective pre-service education for teachers usually consists of four parts that may dovetail into each other. The first part is the foundation phase, which includes courses in the teaching subject content areas and background courses in education such as the philosophy, psychology, history and sociology of education. The second phase includes professional courses in education such as methods of teaching, classroom management and educational technology. The third phase is supervised practicum within the institution, including micro-teaching. The way in which micro-teaching is carried out varies from one institution to the other, however, there are common features. Micro-teaching is a ‘small’ teaching. It is small in four dimensions namely:
· time (the duration of the lesson is short, normally 10 to 15 minutes)

· students ( the class is small, normally 5 to 10 students )

· content ( the content covered in a lesson is small )

· teaching skills ( only one or a few teaching skills are emphasized )

The purpose of microteaching is to provide practice, in a non-threatening environment , to enable student-teachers achieve competency in pre-determined teaching skills. A teacher education program in which student-teachers are held accountable for attaining competency in specified teaching skills is called a competency-based teacher education program. The fourth phase is supervised teaching practice in schools.
     Innovations in teacher-education usually relate to one or more of the following aspects:

· what is taught (curriculum)

· why what is taught needs to be taught ( aims of education)

· what is used to teach ( resources )

· how teaching should be done ( methodology )

· how to assess learning ( assessment ).
Computer- assisted teacher education is an innovation in the area of resources for teaching and learning.

                                 RATIONALE FOR COMPUTER- ASSISTED TEACHER EDUCATION

     Since computer literacy is considered an essential skill for citizens of today and tomorrow, it follows that teachers must be computer literate in order to impart this skill to students. The United States National Science Teachers Association, in a publication entitled ‘ Standards for Science Teacher  Preparation’ (NSTA 2003 ), stated, among others  that teachers of science must demonstrate that they “ successfully use technological tools, including but not limited to computer technology, to access resources, collect and process data, and facilitate the learning of science”.
     In a Position Statement entitled “The use of computers in science education” (NSTA, 1999), the United States National Science Teachers Association ably expressed the rationale for computer-assisted education. A part of the statement reads as follows:
          Just as computers play a central role in developing and applying scientific knowledge, they

          also facilitate the learning of science. It is therefore the position of the National Science         

          Teachers Association that computers should have a major role in the teaching and learning

          of science. Computers have become an essential classroom tool for the acquisition, analysis

          presentation and communication of data in ways which allow students to become more
        active participants in research and learning. In the classroom, the computer offers the teacher 

          more flexibility in presentation, better management of instructional techniques, and easier

          record keeping. It offers students a very important resource for learning the concepts and

         processes of science through simulations, graphics, sound, data manipulation and model

         building.

     On 11th. April, 2006, a Nigerian newspaper published an article entitled “UN backs one-laptop-one child programme” (Nzeshi and Taiwo, 2006). Part of this article states as follows:
        Beginning from next year, one million Nigerian children of primary school age are to benefit 

        from the $100 Laptop scheme under the One Laptop Per Child (OLPC) Project designed to
        give children in developing countries access to knowledge, educational tools and bridging

        the digital divide between rich and poor countries.

        The project initiated by a United States based non-profit organization now has the backing of 

         the United Nations Development Programme ( UNDP) and seeks to design, manufacture and

        distribute laptop computers that are sufficiently inexpensive, durable and potable. Under the
        pilot project expected to be launched in the first quarter of 2007, about ten million computers 

        will be manufactured and distributed to seven countries namely China, India, Brazil, Nigeria, 

        Egypt, Thailand and Argentina. In each of these countries, the government will buy the 

        machines and distribute them free of charge to students. It is expected that the cost of each

        laptop will drop over time.

     This project indicates that the United Nations Development Program is satisfied that computer-assisted education is desirable, and is an effective way to help students have access to knowledge. Being certain of the benefits of computers in teaching and learning, the project seeks to make computers available to students in the developing nations at low cost.

EDUCATING TEACHERS FOR COMPUTER-ASSISTED INSTRUCTION

     In some countries, such as the United States of America, students become computer literate in the elementary school, middle school or high school. In such countries, undergraduate pre-service teachers in universities are already computer literate. At the Bagwell College of Education, Kennesaw State University, Georgia, in view of prior computer literacy, there is no specific course for the sole purpose of making pre-service teachers competent in computer assisted instruction. However, the policy of the Faculty of Education is that computer-assisted instruction should be incorporated into every course. Therefore, each professor, in each course, builds on existing student- teachers’ computer literacy in ways indicated below.
     First, the students are required to type their assignments with computers. They may submit their finished work by e-mail if they so wish. Second, students are required to give presentations to their classes, from time to time, as planned by the professor in charge of each course. A presentation should normally include references to sources of information among which the internet is usually one. Third, one type of assignment given to student-teachers, called web quest, involves searching for information from the internet in order to write a required report Fourth, a professor in charge of a course for pre-service teachers, uses computer- assisted instruction when appropriate, thus developing awareness of the applications of computers in teaching and learning. Fifth, some class activities for pre-service teachers are done in the computer laboratory with individual computers.
ADVANTAGES OF COMPUTER-ASSISTED TEACHER EDUCATION FOR ENVIRONMENTAL

SCIENCE.

     Computer-assisted instruction in environmental science is not intended to be a substitute for going out into the field and observing living things in their natural habitats. The best way of learning about the environment is through hands-on study of nature. The United States National Science Teachers Association has stressed the same point with respect to science teaching generally.  In a Position Statement (NSTA, 1999), it was indicated that computers should “enhance but not replace essential hands-on laboratory activities”. Although the best way of learning environmental science is by engaging in hands-on activity in nature, time and space do not allow teachers to attain this ideal all the time. For instance, a teacher may take students to a near-by lawn or stream to study the living things there, but it is difficult or unrealistic to take students to all parts of the same country or to other parts of the world to see all varieties of habitats that students may be interested in. Computer-assisted instruction offers advantages which are briefly described here.
     First, the internet provides information on animals, vegetations and habitats throughout the world. For instance, a teacher can access from any classroom, anywhere in the world, information on the elephant, polar bear, gorilla, monkey, shark, whale or any animal that students want to know about. Second, the internet can provide pictures of living things and vegetations which help to make lessons lively and interesting. Third, the internet provides data on such issues as human population and human population growth for the whole world and for each country of the world. Fourth, the internet has, at various websites, suitable student activities in environmental science for students in elementary, secondary or higher education. Fifth, organizations that provide resources for environmental education advertise their products at their websites, where teachers can examine them and select what they want. Sixth, teachers and students can explore the internet for information on any issue that interests them in environmental science.
     A questionnaire was used to investigate the problems experienced by elementary school teachers in teaching environmental science. The subjects were professionally qualified, practicing graduate teachers, who were in a master’s degree class of 24 students. Their teaching experiences ranged from 2 to 25 years. The problems stated by the subjects in their free responses were lack of resources, time, parental support, space, motivation, money, text books, activities, correct information, materials, habitats, and life cycles with real animals. Most of these identified problems can be arranged under two major headings, namely resources and time. If the teacher uses a combination of field trips and computer-assisted learning, most of the problems might be eliminated or at least reduced.

     Based on my experiences in preparing and presenting environmental science to a graduate class at Kennesaw State University, Georgia, U.S.A. in 2006, I have become reassured of the potency and advantages of computer-assisted instruction in environmental science. While in Georgia, I was able to access from the internet resources for teaching oil pollution in the Niger Delta area of Nigeria, such as maps of Africa, West Africa, Nigeria and Niger Delta area; pictures of polluted rivers, flaring of natural gas and oil fires at locations of burst pipe lines. Computer-assisted education has improved the learning of subjects and units at all levels of education. It can improve the teaching and learning of environmental science.

                                                             RECOMMENDATIONS

1. Computer-assisted teacher education is a necessary first step in making students computer literate.

2. Teaching and learning of environmental science can be made very effective with computer-assisted strategies.

3. Developing countries may buy used computers from reputable dealers in order to save costs. Such used computers, purchased from reputable dealers are reported to be reliable. New computers may have advanced facilities that beginners may not use.

4. Technologists must be available or trained to sustain computer assisted instruction. 

CONCLUSION

     In this paper, computer-assisted teacher education for environmental science has been advocated. This recommendation is based on the following grounds. Environmental science or education is supremely important for human welfare and survival on earth. It is necessary that teachers should understand this unit of science very well and teach it effectively, so that students of today, who will be adults of tomorrow will learn it effectively. Computer-assisted education of teachers improves teachers’ knowledge and students learning of science in general and environmental science in particular.
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