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PREFACE

Teacher educators and teachers are important key personnel
for the translation of a curriculum into effective
teaching/learning activities in a classroom. In order to make
the incorporation of environmental education (EE) into the full
spectrum of curriculum and teaching/learning processes a
realistic and practical educational renewal it 1is essential to
educate the concerned teacher educators and teachers through
preservice and inservice training programmes and have them also
involved in the conception, formulation and implementation of
strategies of such a renewal before giving them the
responsibility of its execution.

In this context Unesco has developed a series of documents
on teacher training in the Environmental Education Series.
Environmental Education: A Process for Preservice Teacher
Training Curriculum Development, as one of these documents, has
been developed with the objective to address itself to a process
that may be considered for use by teacher educators in different
educational systems for environmentalization of their respective
curriculum which may involve the incorporation of EE into the
teacher education objectives, contents, methods and evaluation
horizentally at one level and vertically at different levels.
This document focuses through ten chapters on the development of
EE; goals, objectives and guiding principles of EE; the need for

EE in teacher training; essential elements of EE in teacher
training; the process of curriculum development in EE for
preservice teacher training; teaching methodologies and
strategies, foundation education and its environmentalization;
evaluation in the context of EE leraning; and mechanism of
development. The document includes four appendixes covering (i)

an outline for preservice teacher training courses in EE at
elementary and secondary stages; (ii) suggested activities; (iii)
a checklist of priority requirements, national actions and
international action:; and (iv) bibliography.

This document was prepared at the national Council of
Educational Research and Training (NCERT) New Delhi by Dr. D.
Lahiry, Dr. Savita Sinha, Dr. J.S. Gill, Dr. U. Mallik and
Professor A.K. Mishra. Unesco circulated the first draft of the
document to several teacher educators for comments and critiques
which were wused in its revision. The revised version of the
document was edited at Southern Illinois University, Carbondale,
Illinois, U.S.A. by Patricia R. Simpson, Dr. Harold Hungerford
and Dr. Trudi Volk.

Unesco is appreciative of the collabortion of the above
authors and editors in the preparation of this document.
Suggestions for improving the contents of this document in its
future revisions will be received with thanks at the
Environmental Education Section, Division of Science, Technical
and Environmental Education, Unesco, 7 Place de Fontenoy,
Paris 7, France.

Opinions expressed in this document are those of the authors
and do not necessarily coincide with any official view of Unesco.
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CHAPTER ONE

INTRODUCTICH

In spite of international efforts, including those of the IEEP and other organizations, the
progress of environmental education (EE) on the world scene do=s not present a very satizfying
picture. It seems that EE has been more accepted than actuated in the school and teacher training
curriculs, particularly in the developing countries. A cursorysurveyof school curriculain 20
countries and teacher training curriculain 12 countries {mostly belonging to the developing
world) shows that most of them have included EE only to a Yimited extent. Even in this, the
implementation is scrappy and the thrust falls far short of realizing the objectives of EE.

Some of the difficulties within educational systems which have hindered the progress of EE
in school education are the dearth of committed educational planners, properly oriented
curriculum developers, and expert teacher educators as well a3 trained teachers. There are few
suitable locale specific, well structured teacher training programmes available. Similarly,
curricular materials are alse in short supply.

Unesco has brought out a nurber of very useful documents which provide guidelines for
teacher training and curriculum development. Several modules have also besn prepared for pre
and inservice teachers and their supervisors, which could be adopted for various training
programrnes at national levels. The present document is another step in the same direction.

It discusses various aspects of the process of curriculum developrent with specisl reference to EE
and the process of environmentalization of for preservice teacher training curricula.

The existing situation of preservice teacher training both for the primary and zecondary
stages is extremely disparate not only from country to country but also in different institutions
within a country. The prograrames differ grossly in structure, approach, constraints, facilities
and even in duration. Insome countries preservice teacher training dees not exist at all.

Therefore, this treatise, without trying to be prescriptive, intends to present several
alternatives as examples which curriculur developers and teacher trainers can use or adopt for
developing an environmentalized teacher training curriculum for specific situations. The
document discusses the various considerations snd components relevant to the process of
curriculum development and its environmentalization.

There are ten chapters, each dealing with different sspects of curriculum development.
The first chapter is an introduction to the entire document.

The second chapter desls with the development of EE and highlights the special efforts of
{EEP to make it a world education movement.

The third chapter mentions internationally accepted criteria, qoals, objectives and
guidelines as have been endorsed by the Intergovernmental Conference on EE {Thilisi 1977)

The fourth chapter discusses the importance of teacher training, particularlyin view of
the special needs of EE.



The fifth chapter mentions the eszential components and competencies to be dealt withina
teacher training course and discusses the essential knowledge and problems of the envirenment
which form a core in the development of an environmentalized curriculum.

The sixth chapter outlines the eszential steps in the process of curriculum development.
It discusses environmentalization of general education components and a content framework
illustrated by a few case studies.

The seventh chapter delineates teaching methods and strategies alresdy in use, and
explains how they could be adopted to impart EE knowledge and skills. Inorder to develop EE
competencies among trainees, appropriate methods and strategies are illustrated with
environmentally centered activities.

Chapter eight discusses the essential elements of a foundation education course with a
special reference to EE. Since it outlines the course content of foundstion education, the concepts
indicated therein are basic to all learning processes. An attempt has been made to bring out 3
rationale for inclusion of the views of educational philosophers, oppozing theories, and finally,
their implications in the education process. Special references have been made when theories are
correlated with practices relevant to EE.

The ninth chapter mentions different azpects of evaluation in the context of EE. Yarious
evaluation tools relevant to the assessment of environmentslly based content have been included
with examples. Facters influencing evaluation schemes are alao discussed.

Chapter ten discusses various aspects of the mechanisms of curriculum developraent.
They include 1ssues such as the agencies to be involved, mode of development, format
consideration, tryout and preparation, production of instructionsl materials and mode of
implementation.



CHAPTER TWO

DEVELOPMENT OF ENVIRONMENTAL EDUCATION

Environmental education has emerged as a new dimension in the educational sphere only
recently. Perhaps in the history of education, no other single movement has progressed so fast
with a3 much acceptance in such a short time. Only 25 years ago, the term ‘environmental
education’ was relatively unknown and poorly understood. But now, it has grown into a world-
wide movement. Unprecedented interest and activity have ben generated not only among educators,
but also among conscious citizens, social, and political leaders. Therefore, the development of
environmental education constitutes a fascinating subject of research within the history of
educstion. It is essential for educational practitioners to understand the origin, course, and future
of EE to appreciate its nature, character, and progress. A study of the development of EE reveals
that it is by no means an upstart rovement. On the contrary, its explosive growth is due to its
strong connections to basic human n=eds and emotions. The awareness, knowledge, approach and
methods have gradually been acquired from other streams of education, and now EE has become an
enterprise with a multifaceted personality of its own. It5 qrowth is largely due to revolutionary
changes in environmental conditions, cur intellectual responze to those changes, and the various
international and national activities which beqgan in the 1960's and continues today.

The Evolution of Envirgnmental Concern

Man is a creature of his environment, but the degree of this perception of his place in the
environment has varied. His attitudes toward the environment have always been determined first
by his contemporary perception and degree of knowledge, and secondly by the type of consciously
felt interactions which have existed between man and the environment in different ages.

Concern in the Remote Past

The essentials of environmental education are rooted in man’s feelings, knowledge, and
perception of nature from ancient times. The near total dependence of primitive man on the
natural envirenment for food, shelter and security and his vulnerability to natural calamities,
gave rise to feelings of awe and wonder toward the environment. His limited knowledge about
envirenmental factors was handed down to subsequent generations in the form of taboos and totems.

Ancient civilized man, having learned more about the ways of nature, still had a sense of
subordination to nature. He had profound respect and attachment to the environment. The ancient
Greeks and Indo-Aryans personified natural objects and phenormena like the sun, the moon, the
earth, and the river as gods. Their knowledge, emotions, and aesthetic appreciation were
transmitted as hymns and legends, which even today form a part of our rich heritage.

The oriental religious teachings of Buddhism, Jainism, Taoism and others, contain
messages about the importance of the environment, how to live harmoniously with our
surroundings as well as many principles and practices about the preservation of plants and
animals. The Greek philosopher Plato tried to discern some of the effects of population pressure
on human habitation.



Recent Developments

It is difficult to place the beginning of modern concerns about the environment at anyone
time or within one country. Different aspects of problems related to the envi ronment, such as
vegetation, population, housing, health, and sanitation must have been felt in various countries at
different times. The response depended upon the degree to which these factors affected the life of
the people. Probably, the historical development of envirenmental concern has no one 3i ngle root,
it is polyphylatic in origin. Lowe and Goyder (1983}, consider the first national environmental
group to be The British Commons, Open Spsce and Footpaths Preservation Society, dating back to
1865. However, one of the earliest historical evidences of organized environmental action can be
traced back to an even earlier 17th century mass movement of the people in some villages of the
Thar Desert (India}. Inspired and organized by local religious Ieaders, the people sacrificed their
lives to save trees from wanton felling (Cowshish,1985). Lowe and Goyder (1983) identify
major periods svhen concern for the environment was being articulated in the ‘West. These periods
were the 1890%s, late 1950z and the 1970's. These periods grossty coincide with the
developmental phases of American environmental education as described by Kirk {1935},

The present environmental education movement, which apparentiy emerged as an outcome
of the turmoils of the 1960°s, had its roots in the Nature Study Movement. & movement which was
introduced into the school curriculs of many countries. However, the content, approach, and
curricular sctivities were not the same everywhere, and the intensity of the movement and the
time of introduction also varied from country to country.

Evolution of Environmental Education

Kirk (1985) has tried to anslyze how two separate movements, namely, the
Conservation/MNature Study Movement and the Qutdoor Education Movement have acted as the
foundation of modern environmental education in the United States. He has described a few major
chronological phases. Developments in each phase have contributed to the evolution of the next
phase. The four phases and a brief description of each follow.

1) Awareness Phase (1860-1890): This was the initial phase in which various
powerful writers awakened many to recognize that man waz not a single and solitary
figure above all other living and non-tiving systems, but rather snintegral part of
the system.

2) Preservation Phase {1890-1910): In this phase, several writers popularized a
need for the conservation of naturs] resources. The National Conservation
Commission of the USA was established. Forests were considered not merely as
resources for their products, but also resources for recreation, relaxation,
research, and study.

3) MNature Study Phase (1910-1932): The greatest catalyst during this period was the
establishment of the American Nature Study Society ( 1908). In this phase, efforis
were made to develop an understanding and appreciation of the beauty, majesty, and
mystery of nature. Yaluable materisls were also prepared which served as a tool and
guide for teachers and aspiring naeturalists.

4) Education Phase {1937-1950): In this latest phase, the Civilian Conservation Corp
was established in which many young people had an opportunity to learn the value of
forests and woodlands. People became more aware of the importance of learning
about the interrelationships of and interactions between living and nonliving things.
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Efforts were made to train teschers in the use of natural areas as an extension of
their classrooms. Several conservation agencies were established which began to
publish educaticral materials for the conservation of forestz, wildlife, and soil.

In 1933, Aldo Leopold explained his concept of conzervation ethics and pointed out that the
acceptance and for mulation of ethical principles is actuallu a process of ecological evolution. ANl of
these activities led to the development of the curriculum phase that began to form after the fifties.

Environmental education began to emerge in its present form due to the enormous
technological growth which has embraced every field of human knowledge and its applications
resulting in a drastic transfor mation of the environmental situation. Examples of thiz include
nuclear physics, with its devaststing capacity and potential for long term pollution. Agriculture,
which uses pesticides and fertilizers indiscriminately. Medical science whose 1ife saving drugs
have reduced the martality rate and produced a consequent rise in population. These aress along
with a change in the outlook of the social sciences have all contributed to a drastic transformation
of the human environment. Many of these impacts took place after World 'war [1.

In the United States and some other countries, a few isolated groups of educators started
facing these problems. A stunning blow came in 1962 with the publication of Rachael Carson’s

famous book, Silent Soring. It made Western countries sit up and review their position in regard
to the human environment,

Global Concern for Human Environment

The Commission on Education of the International Unian for Conservation of Nature and
Natural Resources (IUCN) was established in 1949 (Cook and ‘Weidner, 1977). This organization
is concerned with the promotion of environmental conservation education. The IUCH has produced
a number of significant publications. It conducted a Symposia on Conservation Education at
Lucerne, Switzerland (1966); held a Conference on Conservation of Renewable Natural Resources
in Bariloche, Argentina (March, 1968); called a conference on Environmental Education in Nevada
{1970); conducted the European Working Conference on Environmental Conzervation Education in
Ruschlikon, Switzerland {December, 1971) and held the International Warkshop on
Environmental Studies in Higher Education and Teacher Training at London, Ontario, Canads. Inthe
same year, this qroup also outlined & programme for secondary education was also outlined in
Zurich.

In 1968, the Swedish delegation to the UN drew the urgent attention of mermber nations to
the rapidly growing crises in the human environment. As a result of many debates and
discussions, the UN continued to evolve a global attitude towards the environment and set
priorities in relation to an environmental crisis in the face of the conflicting desires and needs
expressed by developed and developing countries. Highly industrialized nations stressed the
dangers of pollution, degradation of natural environments, and conservation of wildlife. This, in
contrast to the needs of poorer countries which yearn for the quick development of industry,
agriculture, and better living conditions to aid in the fight against poverty, hunger, disesse and
illiteracy. !t took four years, during which a main working paper was prepared reconciling the
contradictory views and positions of various nations and then to formulate a comprehensive
document reflecting global aspirations and the i mminent environmental threat.



Stockholm Fecus on Human Environment

OnJune 5, 1972, the First United Mstions conference on the the Human Environment was
opened at Stockholm. The conference was attended by 113 nations, UN agencies, snd
nongovernmental organizations. The conference discuszed the various sspects of environmental
problems, adopted the Declaration on Human Environment, and approved a wide ranging action
plan.

Results of the Stockholm Action Plan
This Conference. . .

... recognized that man is s creature and shaper of the environment and that he has a
special responsibility to protect and improve the environment, while safequarding
natural resources, air, water, plants, and animals.

.. proclaimed that man should work for the generation, maintenance, and improvement of
renewable resources for the benefit of all of mankind.

.. urged that all efforts should be made to halt any sort of pollution which crestes hazards
to living resources/marine life.

.. identified underdevelopment as a major danger to the enviranment and welcomed
planned national development with internatiunal cooperation in the field of economic
and social development.

.. acknowledged the importance of planning without any racist domination in demographic
and organizational issues.

.. recognized that science and technology should be encouraged to grow inorder to solve
environmental problems, and that scientific and technelogical advancements should be
used judiciously and shared by all for the improvement of the environment.

..emphasized the need for maintenance of peace and harmony between nations through
fair dealing, through sharing and disarmament, and through the avoidance of nuclear
weapons.

The role of international cooperation in every field was urged again and agsin. The Nations
as well as nongovernmental and international agencies were called upon to work not only within
their own spheres but al2o harmoniously between themselves for the benefit of the environment.
The role of education in environmental matters for both young and adults was also acknowledged as
being of great importance.

An upsurge of activity in environmental education was qenerated from the Stockholm
Conference recommendations. One recommendation resulted in the formation of a special agency,
the United Nations Environmental Programme (UMEP). Another (Mo. 36) contributed to the
foundation of and frarmework for a cooperative effort in international envirenmental education. As
a result, the International Programme in Environmental Education {I1EEP) was launched bu Unesco
and UNEP in January of 1975.



The Belgrade-Thilisi Focus on Environmental Education {and Beyond)

Much of the multidirectional development in the field of environmental education was due
to the constant efforts of the IEEP. Their major activities include (1) setting up pilot projects on
Environmental Communication Systems, {2} the publication of a newsletter, Connect, (in five
languages) which resches thousands of individuals and organizations, {3) conducting a worldwide
study of needs and priorities in environmental education, {4} studying trends in environmental
education, and {5) the study, trial and development of innovations in environmental education.
Another domain of activities concerns the sponsorship of a large number of discussions allowing
for an exchange of views and information related to the policies and strategies needed to facilitate
assessment, conceptualize all aspects of environmental education, and train individusls throughout
the world.

Experts met in a series of meetings culminating in an International Workshop held in
Belgrade (October, 1975} which was attended by educational leaders from 65 countries. This was
followed by regional and subregional meetings which cavered the major regions of the world.
These meetings were conceived as part of the ground work for the Intergovernmental Conference on
Environmental Education to be held at Thilisi in October, 1377,

The Tbilisi Conference was the climax of the initial phase for development in
environmental education. 1t gave a giobal thrust to environmentsl education, recommending
further intensification and expansion of environmental education. It endorsed the goals and
sbjectives formulated by the Belgrade Workshop. On the basis of regional and subregional
meetings, the quidelines for environmental education were expanded and reinforced. The
Conference also charted an action plan at national and international level for the promotion and
development of environmental education. Important developments which followed from the Thilisi
Conference included intensive and extensive actions on the part of the 1EEP, and the emergencs of
distinct entities of environmental education in different countries according to their own needs,
aspirations, and situations.

The {EEP intensified and expanded its multidirectional efforts for the prometion of
environmental education through: (1) systematic integration of an environmental dimension into
national education policies, (2) promotion of interdisciplinary and inter-institutional
cooperation, {3) reorientation of curricula and educational materials by injecting
interdisciplinary, problem solving approaches, (4) incorperation of environmental educationin
pre and inservice training of teschers and other educational functionaries, {5} development of
multimedia programmes for all, {6) research and experimentation on all aspects of educational
process and dissemination, { 7) reinforcement of international, national and regional cooperation
arnong gover nmental and nongovernmental organizetions, {(8) financial and technical support for g
number of national training activities of key personnel in various regions, and {9) assignment of
consultants for each of the four regions {Unesco, 1982).

An attempt to define and modify environmental education according to different national
needs, perceptions and situations was revealed through the various national reports in the Thilisi
Conference, but this was only a natural trend, especially since no real pattern had existed earlier.
The first feature to become obvious was an attempt at unidisciplinary, multidisciplinary,
transdisciplinary or crossdisciplinary EE treatments. Another feature in some countries was the
inclusion of various groups (i.e., consumers, manufacturers, distributors and other
professionals) to influence the pattern and policy of societsl environmental action. Also in some
cases, the importance of a search for concrete effects relating EE to citizenship action for the
learner was apparent. Children experiencing a succession of widening environments--hornes, the
village or city , then the country and beyond was also stressed so that the study of the environment
should become an easier and more mesningful experience.



Another idea came from an international meeting on science education held in Holland in
1978. There experts observed that science education and ervsironmental education were often
overlapping but not identical. It would therefore be worthwhile if the overlapping areas, inwhich
science education is to be environmentalized, would consider real problems and not abstract
situations.

The Stockholm- Belgrade-Thilisi (1972-19377) phase iz neither the beginning nor the end
of environmental educstion or of 4 concern for the environment. But surely thiz iz 3 crucial
catalytic phase in both of these areas. Without prejudice, 1t can probsbly be said that the Thilisi
Conference was the beginning of a world wide movement, and perhaps, there could not have been a
better beginning.

Concern for and knowledge of the environment have gained both momentum and expanzion
ever since. Intensive efforts both at national, international, and individual levels have produced s
mass of literature, reinforcing contemporary knowledge about variouz local and global
environmental issues and their implications. Diversze interpretations of the i23ues as well a3
their proposed solutions exist in the literature.

One of the most important contributions reflecting international efforts is the forraulation
of The World Conservation Strateqy (1980}, It aims at safeguarding the earth'e natural
resources, not only for today, but for future generations as well. The World Conservation Strateqy
was drawn up by the IUCN, UNEP and the World Wildlife Furd in coliaboration with Unesco and FAQ
and was launched simultaneously in thirty countries. The Strategy document is the culmination of
intensive efforts involving 450 government agencies and more than 700 eminent experts from
100 countries over a period of two years. The document deals with the problems of deforestation,
desertification, depletion of fizheries, soil erosion, rnisuse of croplands, and genetic diversity. It
spells out the various objectives of conservation and the conditions required for their achievement
as well as priorities for national action. {tinrludas aspects of training, research, participation,
and education as well as priorities for international action.

Entering the Twenty-first Centuryis s US interagency repart prepared by the Global 2000
Study (Barney, 1980) in response to a directive from President Carter {US4). The document
considers various issues relating to population, G.N.P., climate, technology, fond, environrent and
many others having long term glabal implications. The report comprizes three volumes: (1) an
interpretive report that summarizes the findings in non-technical terms; (2) the technical
report, which presents projections and related analyees in greater detail and (3) a voluminous
basic documentation of the models studied.

Another important document with a besring on environmen’al conditions is Narth-South- -
A Programme for Survival: The Report of the {ndependent Commissinon on |nternationsl
Development [ssues (Brandt, 1980). The report mainly reviews y..val economic issues and
various dimensions of development such as population growth, disarmament, industry and world
trade with specisl reference to the mutual cooperation between developed and developing countries.
It also contains recommendations to reduce mass h.ager and malnutrition.

The World Development Reports (1983,1385) of the Yorld Bank are highly useful
documents on global economic issues. A wealth of information i3 presented here through tables,
figures, and discussions on various dimensions of the world economic scene.

The historical, philosophical and ideological aapects of Environmentaliam were presented
by David Pepper (1934} in a stimulating trestise entitled, The Roots of Modern




Environmentalism. The bibliography of this book covers a wide range of literature *which may be
very useful to students of environmental education.

Sorme world experts are not happy with the impact of past efforts. They fee] that the
pronouncerments and recommendations of past meetings have not brought about any real changes in
the kinds of decisions made nor in the schools {Aldrich,1980). While some of their observations
may be valid, these experts must realize that the success of an international snvironmental
education programme has to be assessed in terms of the existing reaiities of the various national
educational systems, and the lirnitations of the educational process itself. In much of the world,
education has not been able to meet its most basic challenge, that of literacy for all citizens.
Therefore, in these countries, the entry of a global perspective of envirenmental education i3
bound to be limited, regardiess of its urgency.



CHAPTER THREE

GOALS, OBJECTIVES AND GUIDING PRINCIPLES OF
ENYIRONMENTAL EDUCATION

Education is a strong instrument of conservation and change in sonisl thinking as well as
the most organized means for the transmission of psychosocial heredity. Therefore, attempts have
always been made to use education in serving the aims of dominant groups, forces, or
ideologies within a society despite their usefulness to society as a whale. For this reasen,
environmental education may be a unique exception. Since it i3 one of the major movements which
has been consciously conceived and formulated in response to the urgent needs of all mankind. It
did not arise out of the special interests, thoughts, or aspirations of any particular individusi,
qroup, or nation but later out of environmental compulsions. Every stage and aspect of
environmental education {i.e., the context and criteria, the aims and objectives, and even the broad
strategies) have been determined with deep international introspection and through the formal
approval of the entire internstional community. EE has subsumed all the broader sims and many
of the general features of the education process itself. Environmental education was conceived not
merely to hand down 8 new culture, but to develop one. Therefore, both a thorough understanding
and an assirnilation of a1 aspects of EE a3 propounded by the Stockholm- Belgrade-Thilisi
endeavors are essential for the planning and implamentation of a new curriculum and the review of
an existing educational programme. Otherwise, the very spiritof EE may be disterted during its
introduction or implementation due to the pressures of different external and internsl forces
within various existing educationsl systems. Moreover, understanding and acceptance often qo
together. Thus a deep understanding about the nature and character of 3 new educationsl dimension
i3 even more important in producing a flexible program or adapting one to the diverse patterns and
priorities of existing systems without 10sing its main aims.

The Intergover nmental Conference on Environmental Education (1977) formulated
criteria for EE on the broadest base of global identity possible with loyalty to the cause of mankind
yet not at the cost of other living things (UNESCO), 1978). In fact, the rights of existence and
protection for other living things were fully recognized. The Conference recomrmendad the
following Criteria to help guide efforts in developing all aspects of environmental education at the
national, regional, and international levels.

1) Whereas it is a fact that biological and physicsl features constitute the natural basis
of the human environment, its ethical, social, cultural, and economic dirmensions also
play their partindetermining the lines of approach and the instruments whereby
people may understand and make better use of natural resources in satisfying their
needs.

2) Environmental education is the result of the reorientation and dovetailing of different
disciplines and educational experiences which facilitate an integrated perception of
the problems of the environment, enabling more rational action, capable of mesting
social needs, to be taken.

3) A basic aim of environmental education is to succeed in making individuais and
communities understand the complex nature of the natural and the built environments
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resulting from the interaction of their biclogical, physical, sonial, economic, and
cultural aspects and acquire the knowledge, values, attitudes, and practical skills to
participate in a responsible and effective way in anticipating and solving
environmentsl problems, and the mansgement of the quality of the environment.

4) Another basic aim of environmental education is clesrly to show the economic,
political, and ecological interdependence of the medern world, in which decisions and
actions by the different countries can have international repercussions. Enviranment
should in this regard, help to develop a sense of responsibility and solidarity amang
countries and regions as the foundation for a new internationsl order which will
guarantee the conservation and improvement of the environment.

) Special attention should be paid to understand the complex relations between socio-
econornic development and the improvement of the environment.

6) For this purpose, environmental education should provide the necesssry knowledge
for interpretation of the coamplex phenomens that shape the environment, encourage
those ethical, economic, and sesthetic values which, constituting the basis of self-
diacipline, will further the development of conduct cornpatible with the preservation
and improvement of the envirenment; it should slso provide a wide range of practical
skills required in the devising and application of effective solutions to environrnentsl
problems.

7} Tocarryout these tasks, environmental education should bring about a closer link
between educational processes and real life, building its activities around the
environmentsl problems that are faced by particular communities and focussing
analyses on those by means of an interdisciplinary comprehensive approach which
will permit a proper understanding of environmentsl problems.

8) Environmental education should be regarded as a continuing process providing its
recipients, through the constant renewal of the approach, cantent, and methods, with
knowledge that is always sttuned to the changing conditions of the environment.

9) Environmental education should cater to all ages and socio- professional groups int he
population. It should be addressed to (a) the general non-specialist public of young
people and adults whose daily conduct has a decizive influence on the preservation and
improvement of the environment; (b) to particular socisl groups whose profeseisnal
activities affect the quality of the environment; and (¢) to scientists and technicians
whose specialized research and work will 1ay the foundations of knowledge on which
education, training, and efficient management of the environment should be bssed.

10) To achieve the effective development of environmental education, full advantage must
be taken of all public and private facilities available to society for the education of the
peopie; the formal education system, different for ms of nonformal education, and the
mass media.

11) To make an effective contribution towards improving the environment, educational
action must be linked with legisiation, policies, measures of control, and the decisions
that governments may adopt in relation to the human envirenment (UMESCO, 1978, p.
24-25}.

The Conference recognized that envirenments] education 3hould promote the strengthening
of peace, the further relaxation of international tensions, and mutual understanding among the
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States. It should becorme a real instrument for internatioral solidarity and for the elimination of
all forms of racial, palitical, and economic discriminsation.

The Conference also noted that the concept of "the environment” includes a complex of
natural, built, and 20cial components in the life of ran. The social components constitute a zet of
cultursl, moral, and personal values, as well as interrelations amoeng people in labour and leisure
activities. The Conference considersd all the works and studies made by various expert bodies,
workshops, and regional meetings and concluded that it should be the right of every citizen to
receive environmental education. It endorsed the fallowing a3 goals and objectives of
environmental education:

The goals of environmental education are:

-~ to foster clear awareness of, and concern about, economic, social, political, and
ecological interdependence in urbanand rural areas;

-~ to provide every person with opportunities to acquire the knowladge, values,
attitudes, commitment and skills needed to protect and irnprove the environment;

-~ 1ocreate new patterns of behaviour of individusls, groups, and society as a whole
towards the environment.

The categories of environmental education objectives are:

Awareness: to help social groups and individuals acquire an awareness of and sensitivity
‘0 the total environment and its allied problems.

Knowledge: to help social groups and individuals gain a variety of experience in, and
acquire 8 basic understanding of the environment and its associste problems.

Attitudes: to help social groups and individuals scquire 3 set of values and feelings of
concern for the environment, and the motivation for actively participating in
environmental improvement and protection.

Skills: to help social groups and individuals acquire the skills for identifying and solving
environmental problems.

Participation: to provide social groups and individuals with an oppartunity to be actively

involved at all levels in working towards resolution of envirenmental problems (UNESCO
1978, p. 26-29).

J

Some of the guiding principles for environmental education recomrended by the Thilisi
Conference were that it should:

-~ consider the environment in its totality - natural and built, technological and social
(economic, political, technological, cultural, historical, moral, sesthetic);

-- be a continuous lifelong process, beginning at the preschool level and continuing
through all for mal and nonformal stages;

-- beinterdisciplinariy inits approach, drawing on the specific content of each
discipline in making possible a holistic and balanced perspective;
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examine major environmental issues from local, national, regional, and internationsl
points of view so that students receive insights into environmental conditions in
other geographical arsas;

focus on current and potential environmental situations, while taking into account the
historical perspective;

promote the value and necessity of local, nationsl, snd internstional conperation in
the preventior and solution of environmental problems;

explicitly consider environmental aspects in plans for development and growth;

enable learners to have a role in planning their learning experiences and provide an
opportunity for making decisions and accepting their consequences;

relate environmentsl sensitivity, knowledge, problem solving skills, and value
clarification to every age, but with special emphasis on environmental sensitivity to
the learner’s own cormrunity in early years;

help learners discover the symptoms and real causes of environmental problems;

emphasize the complexity of environmental problems and the need to develop critical
thinking and problem zolving 2kills;

utilize diverse learning environments and 3 broad array of educational approaches to

teaching/learning about and from the environment with due stress on practical
gctivities and first-hand experience.
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CHAPTER FOUR

NEED FOR ENVIRONMENTAL EDUCATION IN
TEACHER TRAINING

Although the importance of introducing Environmental Education has almost universally
been accepted a3 a policy, its real impact in schools remains to be seen. There is a persistent and
genuine feeling that in spite of international efforts, the environmentalization of school education
has been far from satisfactory. There are many reasons for this. The availability of funds,
inflexibility of existing curricula, and the deter mination of policy makers and planners are oniya
few. But the most important factor has been the inadequacy of personnel trained in environmental
educstion. This lack of personnel exists even in countries inwhich policy makers and planners
are sympathetic to EE and teacher educators are enlightened. Unfortunately, itis also a fact that in
many countries these groups sre blissfully unawsre of both the IEEP’s efforts and a need for
teacher training in environmental educstion. There needs to be a more intensive effort to reach
these countries. In many countries,another problem. exists because preservice teacher training
is not a prerequisite for entering the profession since no one reslized this to be 3 need in the
educational process.

The need for teacher training in environmental educational programmes can hardly be
overemphasized. Today's education is a highly structured and organized activity through which
necessary knowledge and understanding, mental and physicel skills, and attitudes and values are
imparted to pupils. in the teaching/learning process no factor, other than curriculum, is more
important than that of the teacher. The instructor is the sole arbitrater of curriculum and the
central figure in the classroom. The teacher not only motivates learning, but also organizes
learning sequences and situations, and carries out the whole programme of education. Teschers are
important professionals and like any sther group of profeesionals, they require a proper
background in the subject, along with necessary training and commitment to effectively impact
desired skills and attitudes on the learner. Without proper training, much enerqy is wasted and
efficacy diminished. Inorder to become a good professional, teachers need knowledge of how
children grow, develop, and learn as well as knowledge concer ning how children can best be taught
thus bringing out their innate capacities. Special training and commitment is also important in
bringing an environmental thrust to education and . For, this is a new focus which requires
specific awareness, knowledge, and skills, along with an outlosk which might not have been
developed in the rest of their educational career.

A great need for both teachers and teacher educators trained in environmental education
has been felt in both developed and developing countries. Evenin the most advarcca countries,
like the USA where educators have wide support for incorparation of an environmental dimensien
in education, the percentage of teachers trained in EE is far from adequate. The picture in
developing countries, particularly those having large populations, is even worse. In 3 1975
international survey conducted by the IEEP, the majority of member States reported a very high
need for the training of personnel. The various regional meetings of experts, spansored by
UNESCO in 1976-77, also expressed a need for teacher training as an essential requirement in the
development of environmental education. Experts urqged the strengthening of existing programmes
and creation of new ones. In most countries, conditions have not improved much since that time.
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The Tbilisi Conference considered the training of personnel, including preservice and
inservice teachers and all others connected with education and environmentally linked matters, 33
a priority activity. The Conference Report requested that States establizh natienal level
programmes of action, whoss purpose wag to familisrize teachers, educationsl administrators, and
planners with the different aspects and problems of the enviranment {UNESCG, 1978P). These
programmes should also provide individuals with a basic level of training, both inservice and
preservice, enabling them to incorperate environmental aducation effectively in their respective
spheres of activities.

The Tbilisi Conference, considering the need for all teachers to understand the importance
of environmental emphasis in their teaching, recornmended that:

-- environmental science and environmental education be included in curricula for
preservice teachers;

-~ the staff of teacher education institutions be associated in this respect; and

-- teachers should get sppropriate environmental training relating to the area, either
urban or rural, where they are going to work.

The Conference also recognized that a great majority of existing teachers had graduated
from teacher training colleges at a time when the importance of environmental education was not
s0 apparent. Their training courses were alse deficient in environmental i3sues and the
methodology of environmental education. In view of the above, the conference recommended to
Member States that:

-~ they take the necessary steps to make inservice training of teachers in environmental
education available to all who need it;

-~ the implementation and development of inservice training, inciuding practical
training in environmental education be made in close cooperation with professional
organizations of teachers, both at the international and national levels;

-~ inservice training take account of the area, either urban or rural, wherz the teachers
are working.

-~ teachers and learners should be involved in preparation and adaptation of
instructional materials for environmental education; and,

-- teachers in training should be given an understanding of the widest possible range of
educational materials and aids, with special reference to low cost materials and to
opportunities for adaptation and improvisation according to local circumstances
(UNESCO, 1978, p. 30-36).

The need for protessional training of educators further arises from the fact that even
topics related to the environment which are covered in present subject curricula, both in schools
and teacher training programres, do not place a real emphasis on environmental education. At
best they may lead to more environmental literacy. Definitely, knowledge about personal hygiene
and environmental sanitation, water pollution, energy, material resources, forestry, climate and
weather , and population are topics related to environmental education. But environmental
education is a1l these and 3 great deal more. 1t is not encugh to cite prablems, realistic solutions
must also be sttemnpted. Even if there is an awareness that environmental matters are legitimate
concerns of seciety, there 3hould also be the conviction that environmental education is an
important response. EE canoffer answers to some of these concerns from both a local and global
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perspectie. This realization on the part of decision makers could lead to developrent of
meaningful environmental education courses.

It must alzo be understood that enviranmental education 3eeks to achieve 3 great change in
for mal education by adopting a new approach. Thiz approach not anly gives a few pieces of
information on environmentsl concerns but also brings about a new personal and individualized
behavior based on a ‘global ethic’ which can be realized only through the enlightenment and
training of education professionals.

Intensive tescher education, not merely orientation, 1s essential if the present fragrmented
approaches of traditional education are to be transcended in favour of a holistic, global approsch.
Interdisciplinary and multidisciplinary treatment of issues would require a thorough change in
both the outlock and content preparation of teachers and teacher educators.

This task is far more complex than putting environmental content into existing curricula.
& need for the development of environmentsl education policy at local, national, and international
levels is also needed snd has been accepted in many cazes. But policy iz only a guideline or blue
print for action, to create effective changes larqe scale preservice and inservice teacher training
programmes in EE must be organized.
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CHAPTER FIYE

ESSENTIAL ELEMENTS OF ENVIRONMENTAL EDUCATION IN
TEACHER TRAINING

Any effective environmental education programme for preservice and inservice educators
should consist of three basic elements. First, the educator needs a functionsl knowledge of envi-
ronmental sciences. This would include familiarity with major facts and forces in the environ-
ment, problems of the environment, and an ability to seek and acquire knowledge into particular
aspects of those problems, if required. The second es2ential element is a grasp of the educational
metheds and professional skills needed to impart cognitive, affective, and psychomotor skills to the
learner. This should particularly include value clarification and action oriented abilities.

Finally, the educator’s training should expose him to actusl situatiens in which learners can fur-
ther strengthen their reservoir of skills.

The imperstive areas of environmental education in regard to teacher preparstion pro-
grammes have been discussed by various experts. Some have identified content and spproachin
terms of the effect of local situations on particular programmes and thus very specific strategies
tare suggested for sdoption. But the views of educational experts desling with global or wider
perspectives are very similar in regard to teacher training. Stapp (1975 has provided a scheme
for preservice teacher training which has also been cited by Selis (1977}, This acheme seems to
form an accepted frame of reference in almost all subsequent discussions (UNESCO, 1380}, Of
course, some of the areas have been modified, extended ar elaborated. Stapp’s scheme groups the
competencies required of a teacher into the following levels:

1) Environmental science competencies comprising (i) Ecological foundations, (ii)
Economic foundations, and {iii) Hurnan ecoaystem foundatiens.

2) Educational competencies comprising (i) P2ycholegical foundations, and (ii)
Educational foundatiens.

3) Environmental educational skills comprising {i} Problem-solving, {ii) Handling of
values and controversial issues, and (iii) Use of materials and local situations
pertaining to the environment.

4) Methods of teaching environmental education comprising (i) Aims and objectives, (ii)
EE methods and techniques, {ii) Resources for learning and group dynamice, {iv)
Curricutum design, and (v) Field work and environmental ethics.

it is evident then, that training courses in environmental education should be based on the
same criteria and minimum content that teachers are expected to use. But, a3 conditions vary
widely in regard to status, structure, duration, resources of teacher traiming programmes and also
classroom and curricular zituations, 3 uniform course can neither be prescribed nor considered
desirable. The situation becomes further complicated because EE components may be taught by
various subject ares teachers (i.e., science, history, Janquage) all with different depths and kinds
of training in both general education and background knowledge of the environment. Therefore, a
teacher training prograrnme in EE should contain some essential knowledge about the enviranment,



its problems, and other dimensions which are common to 811 although the depth of treatment should
of course vary.

It should also be realized that the prospective teacher may often have misgivings about
both the environmental movement and EE picked up from stray or biazed writings and discussions.
The training programme should therefore take cognizance of these notions and try to put them in
correct perapective. Same problems and possible corrections are discussed telow:

1) The term environment in the present context does not merely mean surrounding’. It includes
all nonliving and living objects, happenings and forces, both natural and man-made, which
influences the 1ife of an organism. The relationship of orqanisms (including man) to the
environment is indivisible and interdependent to the extent that any organisms is a part of its
environment.

2} Perception of the environment and its realitiss depends upon the de«;elopmehtal stage of
people and their pool of knowledge.

3) The environment is a continuum extending from the medium (sir or water) in which one lives
to distant objects like the sun or moon, and possibly even beyond. A1 aspects of thiz
continuum influences an organism. The medium influences breathing, the sun supplies
energy, and the sun and the moon are responsible for the tides. The internal condition of the
body is alse an important part of this continuum.

4) The words ‘environment’ and ‘nature’ sre often used ss synonyms. Although overlapping,
strictly speaking, they are not synonyrmous. Environment has an implied reference paint to
an individual, some object, or a living form in space and time. Mature, in its widest sense,
would include 811 of the universe with its phenomena and forces both known and unknown,
irrespective of any reference point. The environment is a part and product of nature and is
governed by natural laws and principles. Some natural occurrences can create, alter, or
destroy an environment. Man, through his understanding, can modify the envirsnment but
cannot change natural laws.

S) It should be realized that man’s present concern for the environment has not arisen from s
romantic love for nature, although natural beauty i3 an essential factor of hurnan culturs and
aesthetic satizfaction, but instead has grown from 3 wise realizstion and concern for the
survival of man and other organisms.

6) Environmentalists recognize change as a universal process, nezded for the development and
progress of mankind. But at the same time, they are conscious of scientific studies which
sugqgest that too drastic a change, natural or man-made, i3 harmful. Present threats to the
envirenment are the result of too rapid technological developments and their injudicious use.
This realization of a crisis is the result of human knowledge and 'wisdom in one or more
components of the environment.

7} Man has profoundly modified the environment through his understanding and application of
natural laws and principles, but he cannot make modifications beyond the limitstions imposed
by nature. He has to look forward to his own ever widening knowledge and understanding of
developments in science and technology to maintain and strengthen his environment.

8) Energyand matter are the two most fundamental components of a natural system. Everything
in the universe is the manifestation of energy and matter with differences in form and
phenomena due to the process of change and the interactions of matter and energy. Thisistrue
at all levels of the environment from the cosmic {univerze) to ultramicroscopic. Energyand
matter form the basis of all systems both natural and man-made.



9) Life is a natural phenomenon. As far as we know today, the phenomenon of life is limited to
this planet because it has al) necessary conditions of enerqy and material for the genesiz and
continuation of life.

10} There is strong evidence to suggest that the entire universe i3 the product of a continuing
process of change, 3 cosmic evelution. After its formation, the energy and material conditions
of the earth began to undergo changes. When conditions became suitable, life originated on the
earth . Most life today is formed from pre-existing life. Evidences alzo 2uggest that diverse
life forms gradually arose through miilions of years of organic evolution. Among the different
life forms, man appeared most recently as a product of biological evolution. With the
appearance of man on earth a new course of evolution, psychosocial evolution, began as 3 part
of biological evolution. This type of evolution is continuing through changez in the mind and
thinking and through the formation and progress of sucisty.

Therefore, it follows that { 1) all living forms including man are related to one anuther either
closely or remotely through common ancestryand {2) probably each species of plant and
animal today is the result of millions of years of biological evolution. Thus once a form of lite
i3 lost from the Planet, it cannot be created anew. These aspects have profound ethical
implications in environmental education.

Earth - A Life Support System

The earth is the third planet from the sun in our solar system, orbiting around the sunin
space. It has its own material composition pattern with a central core, upper crust, and a gaseous
envelope. The earth, and all its subsystems are determined by the interactions of energy and
matter presenting a dynamic equilibrium of conditions. These conditions are caused by the gravi-
tational forces of the sun, the earth, the moon, and other celestial bodies. The rotation and revolu-
tion of the earth and the revolution of the moon around the earth are due to qravitational forces.
The main source of radiational energy (light and heat) for the esrth is the sun. The inclination of
the earth’s axis to the ecliptic and the elliptical orbit of the earth around the sun cause variation
in the duration of day and night in different parts of the earth. This in turn causes seasonal and
climatic changes in factors such as temperature, humidity, movernent of wind, ocean currents, and
the formation, movement, and condensation of clouds. Tides are caused by the gravitational attrac-
tion of the moon and the sun. Physiographic factors 1ike mountains and oceans, influence the in-
terrelated climatic and biological factors.

The earth perennially receives radiational energy from the sun basically in the form of
heat and light. Some of the harmful radiations are filtered out by different layers of the atmo-
sphere. Only a 3mall quantity of the total energy received on Earth is utilized by organisms,
including man, for their enerqgy needs. Anenormous quantity of enerqgy is radiated back into space.

On the other hand, matter is involved in an almost closed system on the earth. There is
very little inflow of matter from outside so that the sources of materials are, therefore, finite.
The forms in which matter is usable to organisms is even more limited and exhaustible if overuse
oceurs.

The essential physical conditions necessary for the continuance of life on Earth include
( 1) availability of light for the synthesis of organic compounds by green plants which are in turn
used as food for both plants and animals, (2) the presence of chemicsl elements in a usable form,
(3) an atmosphere protecting the earth’s organisms from the harmful solar and cosmic radiation
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and also containing those gases in a proper mix needed to support life, and {4) the presence of
water.

Optimal conditions for the sustenance of life are not available everywhersa an the earth.
Only lirmited sress provide the congenial conditions necessary for life. Meither can all types of
environments support every kind of erganism. Only one organism, man, has crossed this envi-
ronmental barrier with an ability to carry his ‘environment’ alang with him.

The global environment consists of three main subdivisions: (1) the lithosphere which
includes the solid components (i.e., rocks, soils, minerals) of the continents and other land
masses; (2) the hydrosphere which comprises all the 'water of the oceans, seas, rivers, lakes, and
atmosphere; and (3) the atmosphere which is the gaseous cover composed of the layers envelaping
the lithosphere and the hydrosphere. These three parts in which life exists, comprize the
bigsphere.

The atmosphere, as mentioned earlier, i5 a gaseous envelope made of several layers. Juszt
surrounding the surface of the earth i3 the first layer called the troposphere which extends 8- 16
Km. from the surface. This is the layer containing rostly air cornpozed of nitregen, oxygen, and
carbon dioxide, 83 well as traces of other gases.

Beuond this layer is the stratosphere which extends up to 80 Km. The air is thinner here
and the temperature is constant throughout. It i3 devoid of turbulence and contains an ozone layser
in the area between 30 to 50 Km. This ozone layer i3 formed by the action of solar ultra-violet
rays produced by the sun and to a great extent protects the living world against such radiation.

Extending hundreds of Kilometers beyond the stratosphere is the ionosphere. 1t containz a
large number of ions and free electrons produced by the bombardment of short wave solar radia-
tion on atoms. This layer also protects life on earth by filtering out harmful radiation and burning
off falling meteors.

The cornposition of the air varies in the vertical layers of the atmosphere. Although gen-
erally uniform it becornes rarefied with increases in altitude.

The Biosphere

Looking closely at the biosphere as g complete system alse allows one to see the subsys-
terns called ecosystems of which it is made. Each ecosystem has s definite organization with both
structural and functional components. The various structural components of the environment can
be classified into two main groups, the physical or abiotic and the biological or biotic. The flow of
enerqgy and the cycling of matter are the two main functional components which tend to achieve
some stability through self-requlstion.

Abiotic factors include ail the physical and chemical factors of the environment. These
include climatic factors Tike weather, season, light, temperature, humidity, rainfall, snowfall,
cyclones, wind, and edaphic factors like the presence or absence of topsoil, soil texture, soil pH,
soil temperature, moisture retaining capacity of 301l and inorganic and organic content of the soil.
All of the these factors together determine the nature of vegetation, the animal life, and both the
habits and habitats of human populations.

The biotic component consists of all organisms. These organisms are rnade of matter, uze
enerqy, and have a unique orqanization. Biotic factors can be divided into three levels of orqaniza-
tion; individuals, populations, and bictic communities. Biotic factors in an ecosystem include the



various interrelationships and dependences between plants and animsls Tor food, shelter, repro-
duction, and diseases.

Functionally, however, the biological components ara a part of the larger physical envi-
ronrent and are dependent on it for energy and materials. These two interactive components,
biotic and abiotic form the basic structure of the environment and can be found at any level from
the biosphere to its smallest units. Sunlight and heat provide energy for both Hving arganiams and
the physical world but within the living world, this energy must be connected to food energy for
life processes.

The Structural Components of the Biosphere

Green plants absorb carbon dioxide and water to capture the energy of sunlight in photo-
synthesis. Carbohydrates are produced in this process with the help of the green pigment,
chlorophyll. Plants can then synthesize necessary proteins and fats from theze carbohydrates.
Because they make their own food,plants are called autotrophs or producers.

Animals cannat produce their own food. They must obtain food from plants and may be
called heterotrophs or consumers. Herbivores are first order consumers, they feed directly on
plants. The animals which feed on herbivores are called second order consumers or carnivorous.
The animals which feed on the carnivores are third order consumers and so on.

The organisms, plants and animals, which produce food for each other in a series consti-
tute a food chain. Each step in s food chain represents s trophic level.

Organisms like fungi and bacteria are also incapable of preparing their own food. They
live on the dead or decaying parts of plants and animsls from any trophic level and are consumers
of a special kind, called decornposers.

The Functional Aspect of the Biosphere

The energy of the sun enters the living world through green plants and then passes from
one organism (trophic level) to another in the form of food. At each level, some enerqy is used for
the life processes of an organism and sorne i3 lost from the system in the form of heat. Only a
portion of the energy produced or consumed at each trophic level is passed on to the next level At
each stage of energy transfer, a considerable amount of energy goes back to the physical
environment.

Matter in Jiving things is different from that in the nonliving world. It differs notonlyin
the proportion of various elements but also in the type of compounds that are used by living forms.
Some materials are selectively incorporated inte the bodies of living beings. All material require-
ments are drawn from the physical environment and they again move back to the nonliving
environment as the body wastes and eventual decaying body of an organism. Thus materials are
again available to the living world. This kind of transfer of materials between the living and non-
living world is known as cycling of matter. However, within the living world, materials are
transferred from one trophic level to another in the form of food. The study of the water cycle,
carben cycle, oxygen cycle, nitrogen cycle, and some other minersl cycles is very importantina
study of life and the environment. The recycling of matter is a natural phenomenon.

Food is the means of transfer of both energy and matter in the living world. Therefore,
awareness of food relationships is an important aspect of environmental knowledge. A food rela-
tionship in its simplest form, is found in a food chain represented by a producer, a primary con-
sumer, and a second consumer. But in nature, food relationships form a3 complex web because both
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the primary and secondary consumers, or tertiary consumers for that matter, usually derive
their food from more than one source according to the availability and choices of food at any par-
ticular pointintime.

In any one chain at successive levels, organizms are usually, though not invariably,
smaller in number. That means a graph of the number of organisms existing at successive levels
of the food chain assumes the shape of a pyramid. Similarly, as stated earlier, the smount of en-
ergy and matter transferred through food also decreases at each successive level. Numbers of
individuals and their enerqy can be measured and graphed. The resulting graphs would show a
pyrarnidal shape, both a pyramid of energy and a pyramid of biomass.

The efficiency of food relationships in a system is determined by the proportion of enerqy
and matter transferred to each higher level. The systern which allows s higher degree of transfer
and a lower proportion of 1oss at each step is known as an efficient system.

The number of orgsnisms at any one level depends on the svailability of food organizms at
the preceding level. This results in a balance of food influencing exchange rates of materisls and
energu and thus producing a grand halance of nature. This balance i3 flexible enough to allow for
variation within a limited range at each level.

wWithin the biosphere, sny structural snd functional unit which can be identified and stud-
ied is known as an ecosystem. A3 long as the major structural components of the environment, that
is the abiotic and biotic factors, operate together ta achieve functional stability for even a short
time, the total entity may be considered an ecosystern. An ecosystern may be artificial or natural.
Examples of ecosystems include a large grassland, a forest, any part of the ocean, a pond, an
aquarium, a city, a village, a dead log or even s manned spaceship.

The Ecosystem

The structural components of an ecosyatem are the abietic factors which include the
physical and chemical conditions, and the biotic factors which are the producers, consumers, and
decomposers. |f comparatively stable ecosystems are taken from very different parts of the
biosphere say, one terrestrial and the other aquatic, the same structures are found to be
operative, although the detsils of the physical conditions and kinds of organisms would vary
widely. Regardless of the size of the ecosystem, an increase in diversity at each level of organiza-
tion results in more self-regulation and qreater stability.

The functional component comprises the flow of energy and matter in the system. The rate
of flow deter mines the efficiency of the system. Since ecosystems are primarily functional units,
it is difficult to exclusively separate one ecosystem from another and the biosphere is actuslly the
sum total of all ecosystems integrated as a series of gradients to produce a universal environment.

A particular sequence of ecosystem development, relsted to a particular set of physical and
chemical conditions, is called a succession. Succession is composed of 3 number of seres with
organisms replacing each other through the course of time. The last sere in a successien i3 known
as the climax or climatic climax. The biotic components of an ecosystem can be divided into the
following levels of organization; individuals, populations, and bistic cornmunities.

individuals
An individual is a distinctly organized unit of life composed of systems, orqans, tissues,

and cells which are capable of functioning independently. Individusl organisms can be recognized
as belonging to different groups called species. Examples of species include cats, dogs, deer, roses,

24



corn, and man. The members of 3 species usually live ina group but not all are necessarily
restricted to one area. All species share the following festures . They are capable of naturslly
breeding among themselves to produce fertile offspring. They have a common habitat and slzo a
distinct way of 1iving in and reacting to the environment (ecological niche).

Populations

A population is a group of individuals living in a specific geographic area at any particular
tirme. Indescribing a population several parameters should be cansidered. Theyare the type of
species, the amount of area or space they occupy, the time of reference, and the number of indi-
viduals. The nuraber of individuals of a species per unit area or space denotes its population den-
sity. This is a measurement used only in relation to some purpose, probiem, ar study. Both the
size of a population and the population density of an area or space can vary.

Individuals are added to the population in one of two ways, through natality (birth, hatch-
ing, or germination) and immigration. A population tends to decrease by either mortality or em-
igration. Population size is also affected by changes in the environment. If the environment
remains the same a population will often maintains a balance between the number of individuals
lost and gained. A population tends to incresse in size g3 long as individuals get enough food and
space. The resulting increased population pressure tends to decrease the amount of food and space
available to individuals which may in turn lead to a fall in natality (birth rate) or to emigration.
Food and space are two major limiting factors of population qrowth. Biotic factors chiefly infiu-
ence a population through food relationships or disease. But population may also be affected by
abiotic factors. Small, graduai fluctuations in any factor are adjusted for quickly. Howewer, s
sudden change in the environment, likea drastic decrease in food supply or habitat destruction,
results in large scale death or even extermination of the population.

Biotic Communities

A biotic community is comprised of the smallest number of interrelated populations, 1iv-
ing in 8 a particular environment, which can survive in nature. Different popuiations of both
piant and animal species are found in a community. The most important relationship between the
various populations in a community is the food reiationship known as trophic organization. This
type of relationship between one organism and another has historically evelved through interac-
tions based on requirements for both food and sheiter, as well as the habits of organisms living in
the community. These relationships can be classified based on the interactions which exist. Five
examples follow.

1} Predation - a relationship in which one animal captures and feeds on another.
Examples: frogs capturing insects, snakes feeding on frogs.

2) Scavenging - a relationship in which one animal feeds on the dead body of another.
Example: a vulture feeding on a dead bird or snake.

3) Parasitism - a relationship in which one organism (a parasite) not only derives its
food from another organism but spends a part of its life living in the organism {the host).
Examples: the malarial parasite on man and mosquite; tapeworms and liver flukes on
vertebrates.

4) Commensslism - a natural relationship between two arganisms which live together
without harming one another. Examples: the hermit crab and ses anemone.
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5) Mutualism - a relationship of two a2sociated organizms in which both organisms
derive benefit from each other. For example, hydra or sponge with Zoochlorellae, or the
the algs and fungi which compoze a lichen.

6) Competition - a relationship between organisms which involves a struggle for the
same tupe of food, shelter, nutrients or sunlight. Example: mice and man compete for
grain.

There are many other types of relationships where the association is apparently not as close or
exclugive but still exists for the purpose of shelter, pollination of plants, dispersal of seeds or
fruits, among others.

Man and the Biosphere

Man is the dominant organism in the biosphere. He has had a greater effect in modifying
both life and environments on the earth than any other organism. In fact, he himself has changed
so much through psychosocial evolution that it is difficult to recognize man as a biological being.
Similarly, man has modified his environment so profoundly, through tools, skills, and social
institutions that his environment deserves to be studied as g special entity called the sacis)
environment. In the process of changing his immediate environment, he has in turn affected
almost the whole of the biosphere. The proportion of his influence has grown gradually over
thousands of years. But in the last 150 years his influence has increased drastically due to
population growth, our ever increasing techno-scientific power, and their consequences. All
human influence has not been favorable and is not 1ikely to be. On the contrary, human activities
are posing serious threats not only to the survival of other organizms in the environment, but also
to man himseif.

Again, it i3 evident that the man-made environment is part of and dependent upan the
natural environment. Therefore, man's activities and his relationship with the environment have
to be understood in light of the serious problems already created inorder if future crises are to be
avoided.

Sociocultural Enviranment

The sociocultural or man-raade environment consists of everything around us that is
developed by the human brain, hand, tools, skills, and social institutions. The man- made envi-
ronment has the same basic structure, both physical and biological, as the biesphere. The funda-
mental functional components and needs related to ererqy and matter are aleo similar although
much more complicated.

The man-made environment includes all man-made structures, all means of agricultural
and industrial production, all means of transport and communication, complicated societies, and
social activities originating from humman culture.

The human society, like that of any other social animal (ie., bees, termites), is a closely
integrated group of individuals held together by mutual dependence and divizion of labour. itis
organizationally highly structured and complicated. It normally furnizhes protection, continuity,
security, and identity for its members. The structure of human society has grown graduslly fram
learned behavior in the various forms such as traditions, values, customs, norms, and folklore.
These behaviors are transmitted through socialization and cultural communication and not by
genetic inheritance. The behavior patterns are established gradually and form social institutions,
such as, the family, religion, education, the economy, and politice. These behavior patterns are
outlined on the next page.



1) A Familyis a unit of the human community. It consists of individuals who have a bond of
kinship arising from marriage. Marriage i3 also related to birth, child care, and the
protection of youny. Therefore it also relates to population qrowth and the health of
community. The norm of marriage varies among cornmunities. The size, composition, and
traditions of a family differ and the roles of the various family members affect the
environment and behavior of each.

2) Religion is a very powerful social institution usually consisting of a set of beliefs relating to
the cause, nature, and purpose of the universe and its crestion. The origin of these beliefs is
often considered to be the result of a supernatural force. Religion invelves devotional and
ritusl observances, moral codes, conducts, institutionalized beliefs, and practices generaily
accepted by members of the religion. Religion is a veryancient force determining ethics,
attitudes, and values and thus demands special attention from the stand point of environmental
education.

3) Education in modern societuy, is the strongest means of secislization and transference of
knowledge and 3kills from one generation to the next. It isanorganized and planned activity
for achieving social quals. Education, therefore, can act as a powerful tool for social progress,
including praper attitudes, values, and action 3kills needed ta improve the quality of the
environment and life.

4) Economy probably is the strongest social institution quiding man’s own means and mode of
production and management. Ecanomics relates to the study of production, distribution, and
use of commodities, as well as energy and material resources, income, and wealth.

In modern societies, the economy is quite a complex basic social institution comprising
activities such as planning, investrnent and managerment, profit and consumption, as well a2
financial and banking operations at both national and international levels. Although ownership
patterns for production and distribution varyin different societies, every activity mentioned
above is quided by economic considerations in a modern civilized society. Biologically manisa
consumer who uses food energy produced by other organisms. But socioculturally he may be con-
sidered as 8 producer because man, through his tools, skills, and technology has developed his own
rmeans of production, agriculture and industry. Through agriculture he has vastly increased the
productivity of the ecosystem. He has produced goods in his factories both for his protection and
comfort.

Any action oriented environmental education programme, therefore, should have an
appropriate component of economics, particularly related to the cost-effect relstionship between
resource management, conservation, cost of pollution control, and its econornic benefits ona long
term basis. Population snd economic considerations should also be taken into consideration a3
well as other factors such as planning of consumption patterns, poverty or affluence, and the
ultimate risk of environmental degradation and its resulting cost of a nation in terms af the
national economics, the global future, and a new econemic order.

S) Politics is a social institution relating to the evolution and structure of the State and
Government, their power and activities of law making, and lsw enforcement within their
jurisdiction. The politics of a society are supported to reflect its collective desires and
decisions even though a loss of some individual activities, not considered to be desirable by
the society as a whole, may eccur. Political systems and activities vary from country to
country according to their stage of development. As a social institution politica can help
improve the status of the environment through legislation.
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Besides the social institution of politics there are several other factors which determine
social environment. They are history, srt and aesthetics, entertainment snd recreation. A brief
consideration of these areas follows.

&) History Al the social institutiens mentioned above are the products of history. A societyis
shaped by the events, experiences, and achieverents of the past. History determines the
norms, emotions, identity, and attitudes of the present and future. Evidence concerning the
achievements and activities of the past are found in the records ard the archaeological objects
which form our human cultural heritage and are an important part of sur environment.
Many environmental concepts can be dealt with through the teaching of history.

7} Aesthetic sense of the appreciation of beauty is a unique human attribute constituting an
irportant cultural component of our environment. Drawing, painting, dance, music,
literature, and sculpture are some of the art forms which are sources of mental satisfaction
and joy. These art forms are also used as a means of communication of human feelings,
emotions, and perceplions. Since artis s part of most medern curriculs, many aspects of
environmental education, mainly related to awareness and action, can be imparted through the
teaching of art. '

Man and the Food Chain

A3 a biological being, primitive man had to compete with other organisms for food and
shelter. Man, as s hunter, had been primarily a second order consumer living on herbivorous
animals and fishes. At times he was also a firat order consumer, esting fruits and other plant
products. With the development of agriculture however, man became rore efficient both as s
primary and secondary consumer. He grew plants for his own consumption and as fodder for
domestic animals. The growth of agriculture helped man shorten his food chain and partially
liberated him from the uncertainties of hunting and food gathering.

Man and Enerqy

Man as a biological being i3 only a part of the enerqy flow mantioned earlier. He obtained
enerqgy for his life processes through the food chain and kept himself warm by depending on the
sun. Later he discovered fire, which he uzed primarily for warmth but gradually started using for
various other purposes. As acivilized being, man uses much more enerqy than any other organism
and his pattern of energy consumption has qreatly changed. & tremendous arncunt of engrgy is now
required for agricuylture, industry, transportation, comfort, communication, and war. But not
only has his requirements for energy increased but also his capacity of deriving energy from dif-
ferent sources has incressed. He has been extracting additional energy from both wiood and char -
coa! and has trained draught animals to do work for him.

At present, the use of fossil fuels like coal, 0il, and gas has dramatically increased. Fassil
fueis are the products of a transformation from solar energy into chemical 2nergy through photo-
synthesis and exist in limited supply. Blowing wind and flowing water (which are again derived
from solar energy) are also used for energy. The only non-solar energy source that man has
begun using is nuclear enerqy which has considerable radiation hazards. The energy profile of our
present civilization has grave environmental implications for the future.

Man and Materials

Today modern societies need food, shelter, health, and comfort for ever increasimg popula-
tions of different tastes. To eet man's desire for greater technologqy society requires many types
of materials in enormous quantities. Man has alterad many existing chemical cycies by supplying
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nitrates and phosphates as fertilizers and using chemicals as pesticides in medern aqriculture. He
has also destroyed some natursl habitsts and polluted uthers with industrial wastes. inother
words, the whole biosphere, and itz subordinate ecosystems, has been changed from 3 self-suffi-
cient system into a resource for its dominant inhabitant, man.

Man and Resources

Resources are any source of heip, energy, or material, which is needed for some purposs.
Resources therefore, would vary from society to society, depending on the time, space, and the
stage of development in a specific culture. Energy, air, water, soil, minerals, vegetation, and
animals are all important resources. All resources required for man are derived from the natural
environment. These resources can be classified as renewable and nonrenewable.

Resources which have the inherent capacity to reappesr due to rapid recycling, reproduc-
tion, or replacement, or can maintsin themselves if managed and used judiciously, are considered
to be renewable resources. Plants and animals, both dornestic and wild, may be considered
renewable if they can maintain their normal population levels. Land and suil, if well managed, as
well as water, derived from normal water cycle, are also renewsble resources.

Resources which do not have an inherent capacity to maintain themselves by replacement,
reproduction, or recycling in practical terms, are considered to be nonrenewsbie resources.
Fossil fuels, most underground water, and metals are examples of nonrengwable resources.

Yet there i3 no strict line between renevwable and nonrenewable resources. Energy
sources such as wood and charcoal are renewable resources, but through large scale deforeststion,
they have become nonrenewsble in many areas. Similarly, soil, a renewable resource, can become
nonrenewable due to 1arge scale erosion and degradation. Underground water also can become 3
nonrenewable resource if used too fast or severely polluted.

Resource Distribution

The availability of resources and their capacity for utilization are not uniform in all parts
of the world. Therefore, competition exists between nations for obtaining these resources. Also
because of a wide disparity in the distribution and productivity of goods and services armong vari-
ous sections of people within a country, most resources are consumed by comparatively few people
both nationally and internationally. This leads to grave econormnic dizparity and unequal standards
of living, ranging from abject poverty to wasteful affluence, both between and within nations.
Since the needs of individuals or societies have no absolute end, the present situation calls for
value clarification and a new ethical order for human species as a whole.

Human Population

Like individuals and societies, human populations have their own uniqueness in many
respects. Population growth depends on many complex factors. Besides climatic factors, other
factors like location of natural resources, and socioeconomic factors also influence the size and
rate of growth within a population.

Birth rate in a human population is requlated, a3 in any other population, by bioloegical
factors, like reproduction behavior of the species, environmental factors, and social factors.
These three factors cannot be strictly delineated in the case of man for it is evident that often
social factors are more important than biolegical ones. This is because some important environ-
mental factors have been basically neutralized by sociocultural achievements. For example, man,
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unlike most other animals, has 3 perennial reproductive season and it i3 not reatly known whether
or not this attribute might be the result of sociocultural evolution.

Taken as a whole, the human population is growing at an enorrous rate. Unlimited popu-
lation growth has serious environmental implications leading to problems in overcrowding;
decrease of per capita income; decreases in the supply of food, shelter, enerqy, consumer goods,
and services; and a decresse in standards of 1iving for many people. Thus a culture’s aspirations,
economic growth, and social development are limited by population growth.

The rate of growth is not uniform in all countries or among different groups withina
country. Populations in developed countries are more stable than those in developing countries,
since both birth rates and death rates are lower in the former.

The study of trends in human populstion and the prediction of future developments consti-
tute a specialized discipline known a3 demography. Considerations in dernographics include birth
rate, death rate, immigration and sensitive measures, the number and proportien of different age
groups, sex groups, and the econormic status of a state. These considerations are important for
developmental planning reqarding educstion, training, employment, and heslth care for members
of a state.

There is an increasingly abvious relationship between population growth rate and the
level of economic development, industrial development, and education of people. These relstion-
ships are also generally true for the various sections of people within a country. Rapid urbaniza-
tion is another factor affecting the quality of like, particularly in developing countries where
economic development is not keeping pace with population growth.

Man and the Biotic Cammunity

With the progress of civilization, man has gradually changed both abiotic and bictic fea-
tures of the landscape and has becorae the dominant species within a large part of the biosphere.
On the one hand, ke has reduced the uncertainty and hazardz of his dependence on particular bio-
logical communities and on the other hand, he has replaced many ‘natural’ comrunities with man-
made communities, suiting his needs and desires.

The present human population could riot be supported without the help of domesticated
plants and anirnals. Man has developed many special types of relationships with plant and animal
populations because of his unigue ways of living and thinking. These relationshipsmay be catego-
rized in the following ways.

1) Fish and meat yielding animals serve as prey.

2) Tigers, leopards, and lions still serve as predstors of man.

3) Man serves as a host for parasites like tapeworms and flukes.

4) Roaches live a3 inquilines in man's home.

S) Rebins and weeds have becorne opportunists because of our cultivated lawns.

6) Cats and dogs serve as cultigens and pets.

7) Rodents serve as pests to man and his pets by competing for food.



Man has also changed the geographic distribution of plants and animals by introducing
them into new areas. The water hyacinth in india and the Indian mongoase in Hawall arg twa
examples of this. This creates disturbances in establizhed populations and causes readjustments in
relationships within the various regions.

Man has largely contsined his predators and partially controlled pathogenic parazites snd
pests through the use of fire arms, medicines, and chemical pesticides. But the most unique fea-
ture of man is his intense effort toward an intraspecific struggle resulting from his sociocultural
development. This special type of competition i3 commonly called war. Man haz developed enor-
mous war machinery for the defence of any territorial or group interest of nation-states which
far exceeds the measures he has taken against enemies of other species. The global war effarts
involve far more manpower, energy, and material resources than are ernployed on heaith care or
welfare schernes. A tremendous amount of trained manpower, research effort, and enerqy and
material resources which are locked up for war purposes could be released for removal of
poverty, improved welfare, and better education. The result being an improvement in the quality
of human life on the earth requiring deep human introspection and thinking to work out a new
world order.

Environmental Problems and Frobable Soiutions

The study of environmental problems and their solutions i3 the most easential component
of any EE Curriculum. This isa verycomplicated area. The biosphere i3 a global ecosystem con-
sisting of innumerabie subsystems. Different problems in the environment are not mutually
exclusive and most are causally interrelated. Finding effective solutions may involve many
sociocultural factors. {tis neither possible nor necessarily needed to dizcuss all the complexities
of these interrelationships, however, some problems and their probable solutions are mentioned
here. They are included to indicate an outline of the essential coverage necessary for a tescher
training course. The solutions or actions suggested below are only possibilities and are nut meant
to be prescriptive.

Man's intervention in all aspects of the environment has caused qreat disturbances, but
the effect has not always been harmful. Man has made many areas of the earth more productive
than they were in their natural state. For exampie by irrigating dry regions and draining wet
marshes he has reclaimed new lands. But some of his activities have also created new problems.
In the past, man has not always made the best uee of our resources, probably due both to ignorance
and to the apparent bounty of the natural world. But this realization has changed and now human-
ity as a whole is aware that the envirenment, of which man is a part, is facing qrave problems
owing to our ever increasing human dermands. These demands emanate from a desire to fulfill not
only basic human biological needs like fond, shelter, and health, but al2o human culturasl needs
such as education, employment, individual freedom and comfort. These needs ultimately involve
resources and the prevailing social arders which control distribution and consumption patterns.
If man is to survive, it is esaential that he becomes aware of the limitations and carrying capaci-
ties of resources and then undertakes corrective measures both at the individual and the commu-
nity levels.

Problems of Resources and Possible Solutions

Environmental resources which are underqoing problems include energy, air, water,
s0ils, minerals, plants, and animals. Some of these resources are being depleted due to over-
exploitation, injudicious utilization, or wasteful use. Sore are in the process of serious degrada-
tion due to ignorant use. And others are in serious trouble due to pollution and the secondary
effects of other human activities. These resources will be discussed in detail on the following
pages.
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Enerqy

Our greatest sources of energy are perennial solar radiations, stored solar enerqy in the
forms of fossil fuel, fuel wood, solar energy obtainable as hydroelectric wind porwer, tidal energy,
geothermal enerqy, and nuclear energy. Most perennial solar enerqgy is wasted and o we must
depend on the other sources. Man's energy needs have grown tremendously in recent times con-
tinue to grow everyday in all socizties. This i3 serious because enerqgy is the pivot of economic
‘progress.

The Prablem

An imminent energy crizis is mainly due to an overdependence on fossil fugl energy for the
ever increasing demands of modern industry, irrigation, transport, war, and human comfort,
Fossil fuels are extremely limited in supply and it is estimated that oil and gas may be exhausted
within the next twenty-five years with cosl disappearing in 300 years. & shortage in oil and 033
resources is already being felt.

The wide disparity of consumption, availability, and sources of energy between countries
and communities is also a problem. Thirty per cent of the qlabal population who Tive inindustri-
alized countries, consume ighty~four per cent of the available enerqy. On the other hand, the
largest populations live in developing countries, and do not even meet minimum energy needs. A
disparity also exists between different economic groups living within a country. Privileged
nations are using energy lavishly and often wastefully. People in many countries, in the absence
of any other source of enerqy, depend upon firewood for cooking. This dependence is one of the
causes of deforestation which is not only deepening the energy crisis, but alsa removing the vege-
tative cover which leads to heavy soil erosion and desertification.

Sarne Solutions

Our present critical energy position calls for wigorous organized efforts at all levels,
Individual and government action should be considersd in light of these sugqestions.

1) The wasteful and lavish use of enerqgy, particularly fossil fuels should be minimized.

2) Dependence on fossil fuels should be reduced through the incorporated use of alternate sources
of energy for industry, irrigation, transportation, and household use.

3) Existing facilities for the tapping and use of direct solar energy must be expanded and rnade
both convenient and economical for all kinds of activities. Solar panels, solar cookers, and
solar battery driven cars have to be popularized. Photovoltaic power systems for
communication, solar pumps, and solar water heating systems must be properly developed.

4) The production and use of biogas has to be expanded. The manufacture and maintenance of
biogas plants and bicgas engines must be improved.

S) Anincressed use of and generating capacity for windmills, tidal power, and hydroelectric
power have to be accomplished.

6) Community actions like social forestry programmes and alley cropping practices should be
increasingly adopted, particularly in rural areas of developing countries.



Air Resources

Air i3 a basic requirement of 1ife on sarth and is thersfore indispensable. The composition
and concentration of the various gaseous ingredients in the air are maintained by natural cycles.
* For example, the return of carbon dioxide to the air in respiration iz balanced by itz withdrawsl
during photosynthesis.

The Problem

The natural balance of Qas concentrations in the air is being disturbed by the industrial
activities of man. A few of the many problems which result are considerad below.

1) The concentration of carbon dioxide i3 increasing due to the excessive burning of fossil
fuels in homes, factories, and in vehicles. Carbon dioxide traps heat which radiates out
toward space tending to raise the average temperature of the atmosphere, particulariyin
large industrial areas.

2) The release of sulphur and nitregen oxides from industries incressingiy resultin
pollution. These gazes also undergo atmospheric chemical changes to form acid rain
which has harmful effects on the s0il, surface water, buildings, and living systems.

3) Yastly increased amounts of nitric oxide and chlorine produced from anthropogenic sources
break down the natural czone-oxygen cycle. The effect of supersonic aircraft and chernicsl
industries also causing increased accumulation of nitrous oxides which darmage the ozone
layer of the higher atmosphere.

4) Yarious industrial effluents like sulphur dinxide, nitric and nitrous oxides, carbon manoxide
and dioxide, hydrogen sulphide, and fluorides in qaseous or dust form pollute the air. Thia
causes damage to plant and animal lives as well a3 serious hazards for human health. Air
pollution also results in corrosion, cracks in buildings, monuments, and other metallic and

non- metsllic structures.
Some Solutions

Possible actions which may be to taken regarding gross air pollution include the following
measures.

1) Constant monitoring of the levels of air pollution and detection of the main sources of pollution.

2) Determination of proper criteria for evaluating standards and air quality based on the
harm it does to plants, animals, human lives, buildings and monuments, and other natural
resources. Depolluting and preventive measures 1ike precipitators, and the planting of trees
must be adopted.

3) Enforcement of 1aws and legislation to minimize emissions or movement of these industries
away from vulnerable areas should be considered.

Water Resources

Water 13 one of the most essential resources for life. Man needs an adequate fresh water
supply of standard quality for:

-- the physiological processes of the individual;
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-~ domestic or household needs important to healthful living (i e., cooking, bathing,
washing);

-~ industrisl and commercial needs;
-~ agricultural needs such a3 irrigation of farmlands and orchards; and
-~ power generation plants of all kinds, hydroelectric, thermal, and nuclear.

The total volume of water present in the hydrosphere is 1360 million Km. Of this
amount, 97.2 percent is found in oceans. The rest is contained in ice caps, glaciers, lakes, rivers,
streams, underground water and as vapor. Man is mainly dependent upon fresh water fram sur-
face flows like rivers, lakes, and ponds a3 well as subsurface ground water. Direct rainfall and
water obtained by desalination are rarely used. Thiz usable water supply is anly about 0.3 per
cent of the totsl volume which man must also share with the rast of the living world.

The distribution of this usable water exhibits grest regional disparities. Rainfall and
therefare, the amount of water in surface run off and inland water bodies is seasonal, restricted
mainly to monsoons in many areas. Erratic behavior in duration of a monsoon and the intensity of
rainfall often causes flood and drought 3ide-by-side in the 3ame region. Many arzsas, particularly
arid zones, suffer perennially from a scarcity of water both for drinking and irrigstion. Though
various populations have adspted to regional climatic conditions 1ncluding rainfall, the availability
of usable fresh water often acts as an important limiting factor.

The Problem
Man's water resources present several problems in relation to the following areas.
1) Limited supplies of water are available to satisfy a need for enormous amounts of water.

2) The quality of water used is often poor. Water may be contarminated by natural impurities
making it unfit for drinking or use in industries. Some sources are polluted and in turn affect
the soil.

Pollution of water sources has been occurring for a long time. Cities on the banks of
rivers have been discharging large volumes of sewage. Bathing in water and washing of domestic
animals also makes the water unfit for drinking and other uses. Increasing populations and mod-
ern drainage systems produce a huge quantity of sewage which is released both into the sea and into
rivers. Most of this remains untreated. A large number of water sources, including parts of the
ocean are further polluted by 0il spills, which makes them unfit for aquatic life. The discharge of
har mful industrial effluents also account for poliution of rivers. Due te rapid industrialization in
developing countries, some fear that all yearly run off may be polluted within the next two
decades.

Most water sources {i.e., rivers, canals, ponds, and weils) in rural areas of developing
countries are contaminated with pathogenic srganisms which cauze the following types of disease.

1) Water born disesses. Examples: cholera, typheid, hepatitis.
2) Water washed disease. Examples: scabies, conjunctivitis, etc.

3) Diseases spread by water related vectors. Exaraples: malaria, yellow fever.
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4) Diseases spread by aquatic vectors. Examples: guines worms.
5) Disesses related to faecal disposal. Examples: amebic dysentery.

Another problem is due to the incressing use of pesticides and fertilizers. Break down
residues from these compounds pollute rivers and other inland water sources as well as under-
ground water in various parts of the world.

Some Solutions

Mansgement of water resources will be more efficient and water use will be rore judi-
cious if the following measures are adopted.

1) The rate at which underground water is uzed must be slowed.
2) Greater use of surface water from the naturai water cycle should be made.
3) Sewage should be properly treated to make it harmless before it's release into rivers.

4) Industrial effluents should also be trested to minimize their pollution befare draining
them into rivers, the ocean, or onto soil.

5) Potable water sources should be protected from harmful contaminants to ensure 3afe drinking
water for populations in both urban and rural areas.

6) Agricultural use of water should be optimized.

?) Water loss through seepage and evaporation from irrigation canals, dams, and other
reservoirs should be minimized.

8) Efforts should be made to purify contaminated or polluted water.

Soil Resources

Soil is also an essential resource for the living world. 1t originates from the decomposi-
tion of rocks as pure mineral material. In the course of time, decaying organisms that Tived
within or on the surface of the developing s0il enter into its cornpozition. The fine space, called
interstices, between particies of 30il of various sizes are filled by water containing a variety of
rhinerals and inorganic substances along with air containing relatively high concentration of car-
bon dioxide. That makes the soil systern a cornplex of solid, liquid, and qaseous phases of different
cornposition and texture. The exact condition of the soil is determined by the mineral composition
of the parent rock, time, topography, climate, and biotic factors.

The following determine the physical and chemical properties of the soil; texture, struc-
ture, bulk, density, porosity, water retentivity, salt content, pH, available nitrogen, phosphorus,
potassium, different organic and inorganic nutrients. Each of the above parameters can be esti-
mated by proper analysis of soil samples. There are several means for improving the productivity
of soil such as deep tillage, altering the composition, manuring, and application of chemical fer-
tilizers.
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The Problem

Soit i3 not a5 abundant a3 it appears. Abeut 20 percent of the total land area of the qlobe
has no 2011 cover and the increasing population 15 always placing 3 grester demand on soil. At the
same time, degradation of soil 1s taking place at a rapid rate due to indiscriminate hurnan activity.
The main categories of s0il degradation follow.

1) Soil erosion: Large scale 20il erosion is the greatest danger to soil. Erosion can be caused by
wind, running water, ocean waves, and glaciers. Grass sod, forest cover, and the roots of
plants act as binding materials for soil. Deforestation, overgrazing, overcropping, and
inappropriate ploughing make soil vulnerable to wind and water erosion. Erosien caused
by running water may result in surface erosion, finger quilying, gully erosion, or stream
erosion. Soil erosion also causes frequent floods and silting of river beds, dams, and canals.

2) Desertification: Desertification is slso a danger to soil as a resource. Much of the present
desertified areas of the world are man-made. Removal of the vegetative cover by overgrazing,
deforestation, or poor modes of cultivation are the biggest causes of desertification. Expansion
of desert areas may also be caused by deposition of 2and on fertile 2011 |

3) Shifting cultivation: Shifting cultivation is yet another example of gross eoil resaures
misrnanagement . This harmful practice i3 still used in many aress of the globe. Jnly along
interval of twenty years or so can bring back fertility. This method, usually restricted to one

crop, can lead to the depletion of sorme minerals. It is aless productive rode of
cultivation.

4) Salinity: Higher salinity csuzed by accumulation of 20luble salt in 0il may be both natural
or man-made. About 15 percent of the total Tand area of the eartih, mainly in the semiarid and
arid areas, are uncultivatable owing to their high saline content. Wideapread secondary
salination of the soil can result when the sare piece of land 13 repeatediy used for cultivation
with intensified irrigation, improper drainage, heavy use of fertilizers, and water logging.

S) Water logqing: Improper irrigation of land fram canale without proper drainage resultz in
water 10qging and damaqe to the s0il. This type of soil deqradation is increasing at a rapid rate
1N s0me areas .

6) New developrent activities: Developmental activities are also causing a rapid depletion of
productive soil These activities include the construction of dasms, rosds, buildings, airports
and mines, urban encroachment, extension of railways, growth of human settlements, and
establishment of industries also lead to 20il problems.

?

Some Solutions

Proper management of land which includes efforts to maintain, restore, and improve the
30i] are essential. Examples of these techniques include those listed below.

1) The removal of vegetative cover must be grossly reduced to check zoil erosion . Yegetation
and other life forms preserve the humus of the 20i1. Reforestatien programrnes should be
intensified, while erosion on hill slopes is minimized by resorting to techniques such as
contour tillaqe, terracing, gquily reclamation, and strip cultivation. Planting trees for wind
breaks should also be undertaken.

2) Yarious antidesertification measures such as widespread planting and proper irrigation
should be intensified.

(@)
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3) Shifting cultivation should be avoided in favour of crop rotation and mixed cropping practices.
4) Provisions for adequate drainage and the practice of artificial chemical amending
measures should be encouraged. These include the use of qreen manuring to improve alkaline,
gcidic, and saline soils.
5) Water logging can be controiled through the use of underqround drains to improve drainage.

6) Muiching of areas undergoing desertification should be completed by planting suitable plants
in 3mall squares to check extension of desert sand.

Mineral Resources

Minerals of various kinds are essential for the survival of the organic world, but man
needs greater supplies than ever before for the sustenance and progress of a techinology based civ-
ilization. Mot only are human reeds increasing in terms of the number of minerals used, but also
the quantity of each mineral needed is dangerously accelerating. Man needs only a few minerals
growth and developrment, but he needs a great many different minerals to fulfill the needs of tech-
nology. Tachnology uses minerals for construction, to power industry, to transport materials and
for the manufacture of materials like paints, fertilizers, pesticides, insulation, arms, and many
others. Minerals currently needed by man include coal, l1ignite, natural gas, iron, copper, man-
ganese, cobalt, magnesium, gold, silver, platinum, chrorium, tin, tungsten, melybdenum, nickle,
vanadium, columbium, lead, zinc, aluminiur, titanium, zirconium, iridium, radium, corundum,
feldspar, asbestos, sodium, potassium, phosphates, sulphur, uranium, and thorium to name a few.

The Problem

Minerals are nonrenewable resources and exist ina finite supply. Anenormous quantity
of minerals have already been used for war, aqriculture and transport since the industrial revo-
Tution began. The use of these materials has been increasing rapidly causing depletion of many.
The use and distribution of the various minerals also shows a qreat disparity. Developed countries
use more minerals than the developing world. To gain access to the minerals of weaker rations,
stronger ones have created great inter national tension and even wars. Mstions which had surpluses
of some minerals are now deficit in those items and with rapid industrialization, the developing
world will only increase their rate of manual use. Minerals such as lead, tin, 2inc, copper, and
petroleum will be exhausted if their present rate of use continues.

Some Solutions

The following global measures need to be initiated immediately to check the wasteful use of
minerals.

1) The adoption of conservation measures for better management of resources and improved
recycling through use of better technology and improved design.

2) Inaccessible areas should be explored and transfer deep sea mining, and mining from deeper
tayers of the earth’s crust attempted.

3) Global disarmament should be sought through internationsl negotiation.

4) Substitute materials for the most scarce minerals should be identified.



Plant Reapurces

Plants are producers in all foed chains and provide food for a1 members of the animal
kingdom including man. Theyalso provide shelter and have many ather interrelationships in the
biotic environment. Inaddition, man derives various other benefits from the plants including
their use for fuels, medicine, spices, clothes, timber, decorative materisls, and furniture to name
just s few.

Four types of global 1and areas exist in terms of their plant cover. These biological sys-
tems are forests, qrassiands, croplands, and deserts. There is great variation and disparityin the
distribution of these terrestrial biolegical systems in different regions of the world and in their
potential use to man. The forests of the world, taken as a whole, have the potential to meet the
needs of a much larger population than they are now but grasslands, on the other hand, currently
provide food for 3000 million domestic animals.

The Problem
Plant life is being severely degraded by the following causes.

1) Deforeststion is the biggest problem in this area. It is estimated that closed forests are
disappearing at the rate of ten millien hectares annually. Overgrazing, logging, and
indiscriminate felling are the main causes of forest depletion. Trees sre felled for fuel s
timber, paper, and matches.

2} Grasslands are being depleted by overarazing. Domestic animals, unlike wild unguiates,
remain clese together to rapidly overgraze a small area.

3) Croplands have been established by man replacing grasslands and forests. These croplandsz are
in turn depleted by rapid urban encroschment, as well as the various effects of
industrialization and 20il degradation.

4) Qver 25,000 species of flowering and nonflowering plants are current] y on the endangered
species list due to habitat deterioration and clearance.

Some Solutions

The following measures might be used to halt the deterioration of plant resources, and to
restore all types of biological systems like grasslands, forests, and deserts.

1) Prevention of the extinction of endangered species, preservation of crops, forage plants and
timber trees species, as well &3 on site preservation of economically useful plants must be
instigated.

2) Yegetation should be restored through better management to stabilize 201l and conserve
water. Other measures such as resorting to social and agroforastry, recovery of wastes and
denuded land by growing grasses and other 2uitable plants, and an orqanized campaign far the
planting of trees are needed 33 individual and community action.

3) Better management of grassiands and their judicious use by requlated grazing, rezeedi ng with
superior species should be required.

4) Semideserts and desert areas should be reclaimed.
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53 More econemic Yand use through better management techniques with breader ecological
considerations must be irnplemented.

6) Use of wood and timber should be discouraged wherever substitution is possible with
provision of alternate sources of fuel and energy being made to the rural poor.

Animal Resources

Animal resources including wildlife are an integral part of the biosystem. Wild animals
must live in harmony with their environment. This is essential for maintaining the balance of
nature and to preserve species on a stable yield basis. Wildlife is s great heritage of the planst.

The Problem

wildlife of all sorts have been tremendously affected and widely exterminated. 1T imme-
diate measures are not taken, 25 percent of all species will hiave been loat within the next 25
years. More than a thousand types of vertebrates and a large number of other amirals are dan-
gerously threatened because of these factors, among athers.

1) Habitst destruction caused by extensive exploitation of forests, deforestation, and clearing of
grasslands.

2} Large scale poaching for to ebtain commercially important animal products.
3) Hunting for sport or to protect agriculture, domesticated animals, and man.
4) A dependence on meat protein which ultimately puts pressure on the natural tiosystems.
Some Solutions
The value of wildlife in nature and 113 role 1n the survival of man has o be realized. The
;ﬂ: g::.ng measures may be useful to help conserve wild anirmals and improve their present con-

1) Existing natural ecosystems must be conserved by an international effort.

2) wildlife management and administration should be modernized. Feserve forests, wildlife
sanctuaries, and national parks should be established and properly maintained.

3) Mass education programmes and active campaigns should be launched to convince people of
wildlife's value.

4) Strict legislative measures must be enforced against peachers and others who harm wildlife.

5} Active efforts should be made to improve the position of threatensd species by providing
extra care and captive breeding programs.

6} Legislative measures should be taken to restrict national and international trade in wild
animals and their products.
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7) Access to resources must not exceed the resource's capacity to sustain exploitation.
8} Natural habitats have to be maintained.

Saciocultursal Problers

Population Problerms

The main environmental problem here i3 one of incressing numbers which causes popula-
tion pressure and creates greater demands for food, housing, water, energy, and other resources.
These cause depletion of resources and degradation of natursl environments reducing the quality of
life. Again, the effects of population growth are 21t more in developing countries whose a capacity
to ensure quahity of 1ife is even more limited. Educationsl facilities and heslth services, employ-
ment oppaertunities, and the capacity of prowiding goods and services are inadequate. This i3 fur-
ther complicated by the fact that more and more people are now settling in places that are vul-
nerable to cyclones, hurricanes, tornades, and floeds.

Rapid Urbanization

Increased industrialization and an influx of people to work in these industries is causing
overcrowding in cities and marginal urban areas. The results inciude environmental deteriora-
tion, social tension, and cultural degradation in large sections of the society, especially in dewvel-
oping coyntries.

Moder nization of Aariculture

Moder nization of agriculture i3 essential for the sustenance of a growing human popula-
tion. It depends upon the use of capital intensive mechanization, high yielding varieties of craps,
and greater use of irrigation, energy, fertilizers, and pesticides. Thisin turncreates problems
such as the utilization of more nonrenewable resources, water logging and increased salinity, and
degradation of soil and water resources. Further problems result due to pur exceasive dependence
on hybrid crops rather than the wide range of traditional varieties previously used. This leads to
depietion of valuable genetic resources.

Sacicecenomic Disparities

Unequal socioeconomic development in differz;t parts of the world i3 a historical phe-
nemenon. But since the industrial revolution, it has been graduslly accelerating and become acute
in recent times. Inaddition, rapid advancements in transport, communication, growth of knowl-
edge, and soriocultural perceptions have given rise to a new realization sbout this inequality and
its effect on pu.h the global and local environment. Greater affluence, achieved through modern-
ization of agriculture and industrialization, has led to higher standards of living, both in advanced
countries and 1n some socigeconomic groups of poorer countries. This has changed value systems
and made people both of affluent countries and affluent sections in poor countries, crave for more
and more comfort and material resulting in alavish and wasteful way of 1ife. This consumption
pattern, using rmuch more energy and rnaterial than is required, has put tremendous pressure on
local and global resources, ultimately affecting the environment.

In contrast, masses of people in poor countries suffer from malnutrition, inadeguate
housing, and a lack of clothing and proper sanitation. These problems give rise to infection, dis-
eases, and a poor quality of life. In quest of basic needs they are compelled to depend on materials
which could be used in a more economically viable ways. For instance, rather than burning cattle
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dung, it could be used as 3 fertilizer to replenizh lost nutrientz. Major problems due to sociveco-
nomic disparities include those in the following Tist.

1) Malnutrition,the worst enemiy in the developing world where a considerable number of people
live below the povertyline. It inturngives rize to various disorders including stunted
development of the body and brain, marasmus, kwashiorker, and also decreases resistance to
disease.

2) Poor environmental sanitation cauzes widespread epidemics of carnmunicable dizeases.

3) Scarcity of basic human needs such as shelter, clothing, and fuel cause felling of trees and
degradation in many other aspects of the environment.

Towards Solutions

The environment is not merely s conglomeration of different physical and biological
factors with simple Yinear causal relationships. It is a complex network of dynarmic systems.
Economic, political, ethical, and technological factors make it even more complex. Any interven-
tion in a natural system has multidirectional effects. PMoreover, experts who belong to different
schools of thought often give conflicting views on the diagnosis of problerns as well as their solu-
tions. Inthe past, solutions to environmental problems have been sought through scientific,
technological, economic, philosophical, or social change. Though many of these can be used to solve
specific problems, an approach from one area invariably involves a large number of ather factors
such as lifestyle, ethics, and social conditions. Any simplistic approach may be counter produc-
tive. Therefore, a realistic understanding of basic environmental praoblems and a search for ef -
fective solutions should entail a dynamic systems framework. A listing of major areas of concern
and genersl recommendations follow.

Population Growth

1) Growth of population is a key global environmental problem which can elucidate the above
point. 1t isdirectly related to problems of resources, pollution, deqradation of the
environment, and the destruction of forests. Problems with malnutrition, starvation, lack of
education, poor health facilities, inadequate provision of other goods and services are largely
determined by the sociceconomic and political factors relating to population.

The population problem is e3pecially acute in developing countries where birth rate is high
and the carrying capacity of the land and economy is low  Therafore, governments and non-
gover nmental orqanizations must give high priorities to population control by reduction of
birth rates. Some studies have shown it to be far simpler and cheaper to prevent a birth, even
by taking foreign aid, than to make provision for an extra person. Countries, like India and
Japan, have tried to use birth control techniques en a large acale. Programmes have been
adopted to introduce these technigues through both campaign2 and economic incentives. The
results were not spectacular. Atternpts to impose administrative compulsion for birth

control also proved counter productive in India. Therefore it has been found that the provision
of propagands, free subsidized birth control methods, and econemic incentives to help
overcome pronatalist social pressures are not sufficient. The desire to have children,
especially male children, is tied up in many cases with special social conditions auch ss
ignorance, religious beliefs and traditions, and old age security, or a desire for extra working
hands. These conditions are further coupled to high child mortality rate, indifference to child
welfare, and a lack of consideration for the standards and quality of 1ite. Atternpls are being
made to-evolve birth control programmes which integrate with other developmental
cbjectives. Efforts are being made to imprave survival rates and provide betier care and
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4)

6)

far children, and better health facilities. Other efforts being used to decrease birth rates
include raising the age of raarriage and encouraging ionger intervals between births, as well
as the qeneration of a desire in peaple for a better quality of Yifa,

Food production and distribution should be made a focal point of developmental plans, both at
national and international levels.

The Health for All Programme, as accepted by the ‘World Heslth Organization, should be
executed through national action and international cooperation. This planincludes universzal
immunization, improved environmental sanitation, and other health programmes both
curative and prophytactic.

Safe drinking water should be provided for all. Educating people about proper and judicious
use of water should help to ensure an adequate, regular, and tirnely supply of uncontarinated
water. Special efforts should be made to achieve this goal for the moat vulnerabls sections of
society.

Fuel for cooking and minimum enerqy needs should be quaranteed by all governments through
planning and managernent of conventional and nonconventional saurces of energy.

Enviranmental awareness and understanding should be generated in all sections of the
community threugh formal and nonfor mal educational prograrmmes and through appropriate
cultural entertainments, both by recraational means as well a3 print and electronic mass
media.

After considering these issues the Warld Conservation Strategy has recemmended a set of

priorities and actions (See Appendix 111). Some of which are mentionaed below.

1

2

)y Everycountry should have 3 conacious population policy to avoid overnonulation and
eventually to achieve a balance betwean numbers and environment.

) The stfluent must constrain their demands on resources and preferably reduce them,
shifting some of their wealth to the deprived. To 3 significant extent, the survival and
future of the poor depends on conservation and sharing by the rich.

) Trade must be liberalized, including the rermoval of all trade barriers on goods from
developing countries.

4) The flow of finance and development asaiztance from developed countrizs must be increased,

including as a minimum, the renewal of the objective require 0.7 % of the gross nationsl
product of developed countries far official development asaiatance.

Y} The proportion of development assistance going to low income countries must be increazed
by st 1east two-thirds and preferably to three-quarters.

) The international monetary system must be reformed.

) A& code of conduct for transnational companies must be adopted.

) There must be much more rapid progress on disarmament.

) Economic and social growth must be accelerated, especially in the poorest countries.

Economic and social qoals should be rnutually supporting, with an eraphazis an better health,
better housing, and higher educational levels and skills.
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10} Conservation is entirely compatible with 3 qrowing demand for people centerad development
to achiave a wider distribution of benefits for whole populaticnz. This development should
make a fuller use of people’s labor, capabilities, motivations, and crestivity and should be
more sensitive to our cultural heritage.

In Closing

Although the preceding discussions apparently have been prezented more in global terms,
each factor is equally valid at each of the local levels. The discussion is expected to help present
ideas about the essential components of the environment and requirerents for environmental edu-
cation.

The task of any environmental education course is to impart the basic knowledge snd skills
needed to: identify ervironimental problems; perceive associated issues, their alternative beliefs
and values; evaluate solutions, use & number of different criteria implications and considerations
{i.e., social, legal and political, technological ), and; attempt to initiate actions. How some of these
tasks can be accomplished in a teacher training course will be discussed in subsequent chapters.
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CHAPTER SIX

THE PROCESS OF CURRICULUM DEVELOPMENT IN EE FOR
PRESERVICE TEACHER TRAINING

Curriculum is one of the most cornmonly used words in education although its definition
varies. One possible definition relates to all the educational experiences of 3 learner inaninsti-
tutional environment. Whatever other definitions it may have, for our purposes we will refer to
curriculum as a broad structure of arganized learning experiences. 1t i3 based on theory, re-
search, and past professional practice, in a programme of education whose purpose is to achieve
broad goals and their related specific objectives.

The foundations of curriculum planning are social forces, human development, the nature
of learning, snd the nature of knowledge and cognition. Programrmes in education aim at transmit-
ting the culture and values of the society into children amidst social and economic pressures and
change. In the modern world, a8 knowledge explosion has rade it almost impossible to teach ev-
erything. Itis, therefore, necessary for educators to select froma qrowing number of aptions
those which are most appropriste and important for a child to know. There are be three basic
sources from which the content of the curriculum is drawn in schools. Theyare (a) age old disci-
plines, {b) emerging disciplines, and {c) the contemporary world {Inlow, 1366). Another edu-
cator, Goodlad { 1966) lists the three sources as societal pressure, the learner, and the specific
discipline.

Thus, in elementary schools, langusage, social studies, science, and matheratics form an
academic core for curriculum because of their long history and strong public support. Phuysical
education, art, and rusic are generally seen as peripheral activities in the curriculum. Asa re-
sult, the physical and aesthetic development of the child, though highlighted as one of the goals or
purposes of elementsry education, remsins virtually at the periphery.

In secondary programmes the goals of education are citizenship, intellectual developrnent,
spiritual or ethical growth, vocational skills, and both personal and interpersonal growth. Al-
though subject areas are the sarme, content matter enlarges and an effort is made to develop the
ahove mentioned skills. 1t is assumed that the citizens of tomorrow, are prepared by such a pro-
gram to face the challenges of society.

One important purpose of educstion is to provide an understanding of the world from a
physical, social, economic, and political standpoint. This understanding also requires the study of
the innumerable problems which mankind confronts today. An understanding of these problems
can be developed by first creating an awareness of the variouz kinds of problems, then developing
proper perspectives in relation to their origin, and finally providing alter natives for their soly-
tion. The education system must provwide opportunities for incorporating problems and developing
competencies to deal with them. This can be done through impiementation of a well developed cur-
riculum to help solve these problems.

Today, determination of world environmental quality is a significant problem. This prob-
lem has resulted in a global effort to include aspects of environmental education in school cur -
riculums at all levels in an appropriate manner. However, the objectives of environmental edu-
cation cannot be realized simply by infusing environmental concepts into existing curriculurn.



The effective infusion of EE curriculum into a school programme i3 possibile only when teachers
themselves possess the knowiedge, skills, and affective attributes which they will impart to sty-
dents. Preservice teacher training programmes therefore, should include all aspects of environ-
mental education, which teachers will in turn pass to students. It is thus necessary that teschers
are made aware of the following, the qoals and objectives of environmental education, the scope of
curricular content and subject matter, proper methodologies to transfer knowledge and skiils to
pupilz, and evaluation methods necesaary to assess the effectiveness of learning outcomes.

Infusion of EE into schools will also require the environmentalization of exiati ng praser-
vice and inservice teacher training curriculum. An internationsl review of the status of environ-
rental education has revealed that existing teacher training programmes, both preservice and in-
service, are deficient in effectively preparing teachers to achieve EE gosls in their classrooms
{Connect, 1973). Efforts are, therefare, being made by IEEP to overcome these deficiencies
through development of suitable strateqgies to incorporate EE into the content and teachi ng methods
of teacher training programmes.

But, infusion of EE into formal education is not enough. 1t has also been emphasized that
environmental education should be a continuous Tife-long process and hence should be included in
nonformal education a2 well.

Recoqrizing a need to environmentalize teacher training curriculum, the next step be-
comes knowing what the curriculum development process is snd how EE competencies can be de-
veloped in existing teacher training programmes.

Acurriculum for preservice teacher training generally has three companents, general
education, professional education, and the foundstion education. General education uzually contains
the subject matter of various disciplines. Professional education helps to develop necessary skills
in the preservice teacher to make the teaching/1earning process more effective. Foundatian edy-
cation provides the basic underatanding neceszary to recognize the qgoals of education in a particu-
lar educstion system. Balanced content at the tescher training level should help to equip the pre-
service teacher quite well in performing his/her job succesafully.

Teacher training curriculum must be relevant to students and 3o, must be dynamic and
able to incorporate contemparary vital issues. Curriculum development, therefore, is a continu-
ous process. It should have built in mechanizms to identify the needs of society in 3 dynamic en-
vironment and take these mechanisms into account in the development process. This is also true
with a programme of preservice teacher training curricylum developraent, which involves the
following stages; situation analysis, selection of objectives, selection and organization of content,
selection and organization of learning experiences, and evaluation,

Situation analysis would include two areas, first identification of soniety’z changing needs,
and second, 8 review of existing training programemes to deter mine the nature of deficiencies and
then select suitable ways and means to overcome those deficiencies on the basis of available facili-
ties and constraints. For example, global concern about 2nvironmental deqradation has compelled
uz to think about the environment for our own survival. Hence, this has become a crucisl con-
temporary social issue which needs to be highlighted in our education syustems. The next step be-
cornes both tdentification of environmental problems at the national, regional, and local levels, and
3 means to solve these problems with the help of experts. A review of existing teacher training
programmes would also help in identifying the nature and extent of deficiencies ina curriculumin
terms of realizing modified goals and objectives needed to meet changing social needs. Selection and
arganization of content and Tear ning experiences would come next followed by evaluation. Thus one
cycle ends and anather cycle begina. This continusus process of curriculum development is illus-
trated by the diagramz on the following page.



Fig. &.1: Currculuin Develepinent Process
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Efforts are being made at different levels to environmentalize teacher traiming curricuium.
Uneaco published two documenta in 1930, Theyare "Strategies for the Training of Teachers in
Environmental Education” and "Strategies for Developing an Environmentsl Education Curricu-
lum”. They arovide a useful basis for environmentslization of 3 preservice tescher travning cur-
riculum.

& Global View of Preserwice Teacher Training Programmes

Preservice teacher training programines vary greatly fram country to country as well as
from institution to institution. Aware of a necessity to introduce environmental dimensions in
preservice teacher training curriculum, some countries have introduced EE training for teacher
certification. For instance, a few countries like the US4, the USSR, and Thailand have made courses
in ecology and conservation of natural resources compulsory for teacher certification. inother
countries like Bulgaria, training in ecoloqy is a requirement for the qualification of teachers and
instructors in science subjects particularly those hawving links with the environment and there
are many countries in the world, which do not offer EE courses in their teacher training colleges
inany form. Nevertheless, with few exceptions, training courses do not provide sufficient back-
ground to develop desirable competencies in preservice teachers to 2nable them to infuse an envi-
ronmental dimension into their teaching.

Diversity also exists in the nature of EE courses offered by various educstion departments.
while some colleges and universities offer very specialized EE courzes which may serve as an
elective, a large number simply infuse EE concepts into existing teecher training curriculum. in
fact, very few teacher training programmes have been designed to develop all desired competencies
in preservice teachers to prepare thern for acquiring and transferring EE knowledge, skills, and
attitudes successfully and effectively in classroom teaching.

Because there is such a great diversity in the needs of peaple fram different parts of the
world it is almost impossible to provide one or two models which are suitable for all conditions.
Realizing this, our attempt has been anly to present two case studies which have been developed.
For our purposes, we use case studies representing two approaches of environmental esucation.
One has a separate course content for achieving EE goals and chjectives {interdizciplinary model )
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and the other follaws the infusion model {multidisciplinary model). For details of these twa mod-
els refer to Figure 6.2 snd Table | on the following pages.

it would be desirsble at this stage to point out that selection of 3 particular model depends
upon the prevailing situation of a particular country. It is therefo rer nporf:nt ta have 3 priar
assessment of certain aspects which help in the selection process. Thess aspects are the:

-~ socioeconomic background of the preservice teacher,
-- academic background of the preservice teacher, keeping in view the speci

ifi
which they are being trained, i.e., the primary level or secondary level as
area of specialization,

ic level for
well as the

-- desirable competencies, both general competencies for a tescher and specific
competencies required for environmentally biased teaching,

-- analysiz of the school curricwlum in terms of course content, te
strategies being practiced, and evalustion techniques as well az
environment in general (ie., sdministrative aspects, the teach
curriculum, and the geographical location of the school | snd

hing-learning
12 50 hinl
s role in planning

gac
th
Br

-- community resources avatlable in terms of teaching materials, content specialists
and experts, and other resources required for making teaching-lesrning mors
effective.

Environmentalized teacher training programmes should be able to help teachers acquire
the knowledge, skills, and affective attributes needed to impart environmental education and enable
teachers to transfer the same to students. It is therefore neceszary that preservice teachers
should have the same training in environmentalized curricula as that which they are ta practica in
primary and secondary schools after joining the teaching force. It would therefare be desirable to
follow certain quidelines while developing preservice teacher training programmes. Some of the
guidelines, as mentioned in the UNESCO's document "Strategies for Ueveloping an Enviranmental
Education Curriculum” follow:

Teacher preparaticnin EE should . . .

. focus on and reflect the many faceted and interdizciplinary naturs of EE. ‘While doing this,
teachers should be provided with spportunities to acquire and apply the knowledge, :.kﬂ]o angd
attitudes inherent in environmental education. At the wary minimum, this preparation ohl.ll.ﬂd
include:

-- basic training in ecoloqy,

-- field and/or laboratory experiences for teachers in the area of environmental
science,

--  knowledge of 2nvirenmental i2sues and problems of rezource management,

-- competencies in environmental problem-identification, problem and issue
investigation, issue evalustion, evaluation and citiz Pnomp action, and
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Figure 6.2

Two Conceptual Models of EE Curriculum

Yocational Studies

Life Sciences hysical Sciences
\ J

Earth Sciences ————Environmental é————— Mathematics

/l Education\
A
Social Studies Arts, Humanities

Communications

(A} Interdisciplinary Model (Single Subject)

Yocational Studies

Life Scien;es\ ‘ / Physital Sciences

Earth Sciences€&——— Envi ronm‘ental 5 Mathematics
Education
Social Studies Arts, Humanities
Communications

{B) Multidisciplinary Model {Infusion)

in {A) relevant components of many disciplines are drawn upan to create a distinet EE unit,
course, or module. (B) Nlustrates the infusion of EE components into other establizhed disci-
plines where appropriate (taken from Hungerford, HR. & R.B. Peyton, Procedures for Develoning
an Environmental Education Curriculum, Paris, UNESCO, 1936, p. 13).




Table 1. Interdisciplinary vs Multidisciplinary (Infusion) Formats for EE: Advantages and Disadvantages.

Considerations

Interdisciplinary (Single
Subject) Characteristics

Multidisciplinary (Infusion)
Characteristics

Fase of Implementation.

Easier to implement as a single
subject if time permits in the
curriculum; teacher training is
less of a problem.

Requires that more teachers be trained;
greater coordination of curriculum
necessary; requires less time/content in
the existing curriculum.

Teacher Competencies.

May require fewer teachers but with
more in-depth training in EE; thus
teacher training is less demanding
in terms of teacher numbers but
more demanding in terms of level

of competencies required.

Requires that teachers of all disciplines
be competent to adapt and/or use EE
materials, although perhaps not to the
same depth as in single subject
approaches.

Demand on Curriculum
Load.

Requires addition of this disci-
pline to an already crowded
curriculum.

May be effectively implemented with mini-
ma) demands on existing curricular load.

Ease of Curriculum
Development.

Components easier to identify and
sequence.

Components must be effectively identified,
sequenced, and accommodated by the existing
curriculum.

Evaluation.

A comprehensive evaluation is much
easier to accomplish in a single
subject curriculum.

Comprehensive evaluation difficult due to
the number of variables involved.

Age Level Appropri-
ateness.

May be more appropriate at second-
ary than elementary levels. For
some types of EE goals, may be
essential at secondary and terti-
ary levels.

Appropriate at all age levels with some
exceptions at secondary and tertiary
levels.

Continued .




Considerations

Interdisciplinary (Single
Subject) Characteristics

Multidisciplinary (Infusion)
Characteristics

Effectiveness in Teach-
ing for Transfer.

More difficult to use in effectively
teaching for transfer.
Requires special efforts to do so.

Teaching for transfer is inherent in this
approach when properly used. Infusion
permits decision-making to take place in
other disciplines in an environmental
context.

Ability to Provide In-
Depth Coverage of
Environmental Issues

Budget consideration entirely de-
pendent on the nature of the
course being developed. A highly
sophisticated course demanding
many field excursions or labora-
tory equipment could prove costly.

Monetary considerations very dependent on
the nature of the curriculum being developed.
Monies required could be greater than in

a single subject curriculum due to numbers
of learners involved across numerous grade
(age) levels.

Source: Hungerford, H.R. and Peyton, R.B. Procedures for Developing an Environmental Education Curriculum.
Paris, UNESCO, 1986, pp. 14-15.




. opportunities to develop value clarification 2kills and knowledge of the roles of human
values in environmental issues.

. provide instruction and experiences with model EE curricula as well az instructional activities
and methods similar to thoze they rnight utilize in their own clazsrooms.

. provide an opportunity for preservice teachers to experiance a multidizciplinary or infusion
model in their own training, i.e., be 3 receiver ina tertiary multidisciplinary or
interdisciplinary model of EE.

. provide instruction on the philosophy and goals of EE and the nature of interdisciplinary and
multidisciplinary EE curricula. Further, teachers should be trained in the implementation of
these models.

. provide specific training particularly at the primary level in the use of EE content a3 a vehicle
for tesching basic genaral education skills, e.g. in languages, arts, reading, and mathematics.

. provide opportunities for teachers to develop skitla inidentifying, inventorying, and
evaluating local resources for uze in EE.

Emsironmentalization af 3 Preservice Teacher Training Curriculum

Keeping in mind the general guidelines for developing tescher training programmes in EE
and the competencies required, we are ready to initiate the process of environmentalizing preser-
vice teacher training curriculurm. This process can be discussed with the help of a few case studies
taken from countries, which do not provide specific courses in EE metheds and need to environ-
mentalize existing teacher training curriculurn. This hias been done with the view that those
countries who have aiready introduced specific courses in EE would probatly not need this kind of
raterial.

Qur first example is frorn India. Here we will look separately at the available training
models and programmes for preservice teacher training separstely for primary and secondary
achool teachers. India serves as a good reprezentative sample of cauntries in this region.

Preservice Teacher Training at the Primary Stage: An indian Case Study

Generally, teachers at the primary level get ane to two yesrs of additional training after
completion of ten to twelve years of schooling. Teacher training curricula are prescribed by edu-
cation departments and boards, and include courses in educational paychology, educational methods,
and teaching aids. The school curricula, with which the preservice teacher would deal in the
school, forms the basis for his/her professional training. For our purposes, we have taken an
extract from the Primary School Syllabus which was prepared by the National Council of Educa-
tional Research and Training. This can be anslyzed in view of the biroad objectives in education at
the primary level. This analyszis together with the preservice teachers' background {scademic as
well as sociveconomic), helps us to analyze the exdsting teacher training curriculum and locate
deficiencies, if any, in terms of realizing the goals and ebjectives of environmental education.
This analysis follows the sequence mentioned above.

A. Objectives of Education at the Primary Stage

This stage of educaticn covers roughly childrenof age 6 to 11 who study in Classes | to V.
Keeping in mind the social, intellectual, emotional, and physical maturity levels of
childrenin this age group on the one hand, and the basic minimum competencies to be
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achieved through education towards their overall development, the abjectives of education
have been stated as follows:

The ¢hild should. ..

.. develop a national feeling by way of respecting national symbols and inculcating the
values of national integration.

learn the method of acientific inquiry and underatand the application of science and
technology 1n the 1ife of the cormunity.

. develop abilities in the four fundamental numerical eparations and be able to use them
in hiz everyday life.

learn the first language, which is generally his mother tangue, with reading, wiiting,
and speaking abilities to a level where he can communicate easily with others.

Jlearn to do some useful work and scquire 3 healthy sttitude towards huran labor and its
dignity.

.develop habits of cleanliness and healthful VHving and an understanding of proper
sanitation and hygizne of it3 neighborhocd.

. acquire a3 taste for the good and the beautiful and should take care of his surroundings.

. be able *o develop desirable qualities of character and perzonality, such a3
initiative, leadership, kindness, honesty, responsibility, and conperativeness,

. be able to express himself fresly in creative activities and should acquire habits of
self-learning.

B. Scheme of Studies

Class | and |

1} The First Language

2) Mathematics

3) Environmental Studies (Social Studies and General Science)
4) Arts

S} ‘Work Experience and Games

6) Health Education and Garmes

Class HI, IV, ¥

1} The First Language (& Second may also be started.)

2) Mathematics



%) Emvironmental Studiez | (Social Studies)

4) Environmentsl Studies |l (General Studies)

S) Arts

6) Work Experience

7} Health Education ard Games

Some of the general objectives, item numbers 2, 6, and 7 for instance, can be realized through
the teaching of Environmental Studies. 1t has alao been suggeated that since the environment
and the experiences of children outside the school vary from place to place, the activities
provided in the school should be based dirsctly on the local enviranment ‘We are, therefore,
reproducing an extract from the eh Primary School Environmental Studies Syllabus meant for

Classes | & 11 a2 an example of this

C. An Extract from the Environmental Studies Syllabus for Classes | & 1

Clazs Content

| Unit | - Qur Family Structure of the family; Functions of family
members; Food in the famity; Celebration of festivals
in the family; Pets and domestic animals in the farmiy.
Unit Il - Qur Homes Heed for shelter; Houses; Facilities provided by a house;
Heat, light and ventilation in the house; Thinge and
equipment in the house; Clothes we wear in the houze.

Unit [l - The School School building; Organization and management of the
school ; Nature, use and care of 1tems in the schoal;
Develapment of arderly habits and good manners;
Cultivation of health and 2afety habits: Schaol lawn and
garden.

Unit 1Y - Qur Neighbor- Concept of 3pace (distance and direction) ; Concapt of

hood time; Geographical setting and natural objects of the
neighborhood; Life in the netghbortood; Production of
commaodities in the neighborhood; Sanitstion in the
neighborhood.

Unit¥ - Qur Earth Materialz an the surface; Diversities of living things;
Three states of matter: Atmosphere; Man changes the
face of the earth; Under the ground.

Unit ¥l - Our Sky Sun, mogn, and stars; Weather; Living abjects in the
sky; Air transport.

Unit Y1l - Stories Stories of early man, childhood, grest men and women;
Stories based an the syllabus 1.e. Man and the moan,
festival2 and food habits



D. Preservice Teacher Training Curriculurm for Primary Schools

Primary school teacher training programmes in India and sorme other countries in the
region have been designed to keep in mind the broad objectives of school education at the primary
Tevel. A3 such, the general objectives of teacher education for the primary stage are a3 follows.

The primary preservice teacher should...

... possess competence in the first and the second language of the arza, mathematics, and
in the topics of natural and social sciences related to environmantal studiea | and N
respectively.

. develop skills inidentifying, selecting, and organizing learning expericnces for
teaching the above subjects in formal and nonformal situations.

. possess sufficient theoretical and practical knowledge of heaith, physical and
recreational activities, work experience, art and music, and kil for conducting thess
activities.

. develop an understanding of the psychological principles underiying the qrivsth and
developrnent of children, ages 6-10.

. acquire theorstical and practical knowledge about childheod education, including
integrated teaching.

. develop an understanding of the major learning principles which help to promote
cognitive, psychomotor and attitudinal skills.

. understand the role of the home, peer group and community in shaping the personality
of the child, and help develop an amicable home/school relationship for mutual benefit.

. conduct simple action research.

. understand the role of the school and of the teacher in changing society (NCERT,
1978).

1t may be noted that the duration of a primary preservice teacher education course would be
four semesters (72 credits) for those teachers who have already completed their 10 year schonl-
ing. These 2 year courses are invogue in India. However, this course blocks the mobility of the
preservice teachers for higher education. Therefore, the course may need to be offered as an aca-
deric course at the plus two level ina higher secondary stage with two further semesters (36
credit- hours) of work in education combining all three major areas, {i.e., pedagogical theory,
working with the community, and content/methodology) and practice-teaching. A third and fourth
alternative are offered based on the rationale developed and on the cognizance of 4 national pattern
previously suggested for the + 2 level. These two independent, but mutually complimentary sets of
courses, 1.e., education as a vocation and education as a discipline, have been suggested to exploit
the existing system which merges simultaneously at the + 2 stage because of the two streams of
courses, i.e., academic and wocational. A fifth alternative has been supgested based on an arqument
similar to that given for the second alternative, that is it allows mobility for preservice teachers
in higher education. Thus five alternative programmes, rangqing from 1 to 3 years, are available
for preservice teachers depending upon their acadernic background.
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Since our task is restricted to the general educstion component of the tescher education
programme, we shall concentrate primarily on the content course and to some extent work
with the community porticns of the curriculum. Emphasis in the curriculurm has been placed an
the development of s variety of psckage programmes, grouping them as the core skills which are
indispensable for all types of teachers and the specific skills necessary for teaching different
subjects at different age Tevels. As such, packages for stage 1il and IY have been developed which
are directly relsted to Environmental Studies.

Model |

Primary Stage

Teacher

Standard X
General Education.
Comprised of All

Subjects
Teacher Two Years Two Years of Two Years Two Years
Tr‘aining >> of Teacher|or Academic Courses| ©Or T. Trainlng or|T. Tr‘alnlng
Training + One Year of in Educational inkd. as a
Teacher Training Yocation Discipline
Primary Interdisciplinary
School Approach

Figure 6.3: Schematic model for a preseryrice teacher training course.
The duration of this course is the same as those in India.



Table [I: The Structure of a Primary Teacher Education Prograrmme
and Possible Alternatives (see Figure 6.3)
Courses are Given with Weights

Area Four Semester Six Semester Courses Eowur Semester Voo Eour Semester Twn Semester
Professionsal E4. after Standasrd X Education courses courses in Ed. Professiaonial

Courses after

1 2 3 4 5 6
1)4. Pedagogical  A.1.The teacher and Educa- A, Z20% as in column A. 25% Language, A, 25%asin &, 20% as incolumn
Theory tion in the emerging (2) Gensral studies Column (2) (2)
Indian society. {Sacial, Economic,

Scientific, ete.)
2.Child Psychology

3 Special courses
according to the
needs and facilities

available.
2)B. Content/ B. 4.Core Training B. Same a3 in column B. SO% Yocational B. A cornbination of B. 60% combining
Mathodology and Prograrrme {2) and practical acadernic and ed. 4and 5asincolumr
practice teaching Package ( 10%) waork, courses are {2).
ineluding repeated passible in terms
practical work. S Special Training of major and minor

Programme (10%) { Pedagogy and

practice teaching)
6.Package |1 IMath
(E%y
7. Package 11 En. '
Studies | (S%) - {This table continues on the next page.)



Four Semestet

Two Semeszter

Area Four Semester Six Semester Courzes Four Semezter Voo,
Professionst E4. after Standard X Educating courses coarses in E4. Frofessional
Coutrses sfter
1 Z z 4 5 &

B.Package 1V En.
Studies 11 {(5%)

9 Fackage ¥V: Work
Experience and
Art (10%)

10.Package ¥I: Health,
Physical Ed. and
Recreational
Activities (5%)

11 Related practical
Wark (10%)
C.20% work
situations related
to 1,7,8,9and 11,

3IC.Working with
the cornrunity.

(Courzes A,B &
comprise 36
howurs each.)

C. 25% Science,
Social Science,
and hurnanitities
courses designed
to understand the
bazis and scope of
eiducation g3 a
wocation,

C20%asin
column i 2).

0. A 72 credit
hour course i3
recommended
in acadernic
subjects at the
+ 2 level.

C.Y5% Science
Social Sciences,
and hurnanities
including Tit,
and ed. B4, and
related subjects
should equal 25%.

Note: Although iterns for different structures seem to be identical, the emphasis and consequently the quatum of knowledge
will differ according to the entry level of the students trainees

(MCERT, 1978 ,p25-2R)

10+2 refers to 10 years of general education, i.e., Std. ¥, + 2 years of specialization in teacher training.
10 +2 +1 refers to 10 years of general education + 2 years of academic training at higher secondary + 1 year of

graduate work. +1 refersto 2 yesrs of graduate work and 1 year ina professional teaching course,

C.20%asin
column € 2).



The Curriculuym Develooment Goals in EE

A set of qoals, validated by a panel of EE experts, are given here. These Joals and objec-
tives may be translated into an effective EE curriculum, provided an inter mediste set of guals for
curriculum development 15 also adopted. Thus, it would be possible to cormunicate specific goal
statement which are easily translated into instructional objectives. If goal statements are devel-
oped logically and are then validated, they make the task of curriculum development easier. They
provide appropriate developmental syntax and check programme development error. The given
model can be modified by curriculum developers in different parts of the world to meet 1o-
cal/national needs. Organization of these goals into four levels is hierarchical with respect to the
development of knowledge, skills, and attitudes. But they need not be restricted to any particular
qrade level. For instance, certain goals meant for a higher level may be taken at a lower grade and
vice-versa. Similarly, itis not necessary that all goals be taken care of at esch stage. Curricu-
lum development in EE has to take place in a spiral way mesning that components of knowledge,
skills, and attitudes are taught with greater thoroughness as the maturity level of the receiving
population increases. Level | goals are related to ecological concepts and Level | qoals address in-
formation concerning human environmental behavior. Level 1 and IV are related ta skild, the
former focusing on skills necessary for issue investigation, evaluation, and walue clarification,
and the latter focusing an environmental action skills.

Level | Goals: Ecological Foundations Level

This level includes ecological concepts, whose knowledge should help the receiver make
social decisions with respect to environmental issues:

A. Individuais and populations.

B. Interactions and Interdependence.

C. Environmental influences and limiting factors.
D. Enerqy flow and biogeochemical cycling.

E. The community and ecosystem concepts.

F. Succession.

G. Homeostasis.

H. Man as a member of ecosysterns.

I. The ecological implications of man's activities and his communities.

Level Hl Goals: Conceptual Awareness Level - I3sues and Yalues

This level should develop a conceptual awareness of ways inwhich individual and collec-
tive actions can influence the relationship between quality of 1ife and the quality of the environ-
ment leading to awsreness of environmental problems and also ways to solve them.



Goals at this level may provide conceptual awareness regarding. . .

. how man’s cultural activities influencing the envirenment.
. the impact of an individual's behavior on the environment.
.9 wide variety of environmental izsues and their implications, ecolagical and cultural.

. alternative solutions for environmental issues and their sociclogical and cultural

implications.

. a need for environmental is3ue investigation and evalustion 33 3 prerequisite for sound

decizion making.

.differences in human values and the nesd for personal value clarification ag anintegral part

of environmental decizion making.

. the need for responsible citizenship action in the solution of environmentsl iszues,

particularly at local levels
Level 11l Goals: Investigation and Evaluation Leve!

This level provides necezsary knowledge and =killz allowsing the receiver to investigate

environmental 1ssues and evaluate alternative solutions for resolving thess issues. These qoals
gim at developing. . .

AL

the knowledge and skills needed for identificatian and investigstion of i3sues using primary
and secondary sources of data and synthesis of the gathered data.

.an ability to analyze environmental issues and sssocisted value perspactives with respact

to their ecological and cultural implications.

. an ahility to identify alternative solutions to environmental izsues and the value

perspectives sssociated with these solutions.

.an ability to evaluate alternative solutions to environmentsl i2aues and associated value

perapectives with respect to their cultural and ecological implications.

. the ability to identify and clarify their own value positions related to these issues and their

associated solutions.

. the ability to evaluate, clarify and change their own value positions in Tight of new

information.

Othier goals in thizs level aim at providing opportunities for receivers to. ..

AL

B ...

participate in envirenmental issue investigation and evaluation, and
participate in the valuing process ina manrer 3o az to permit the receiver to evaluate the

extent to which his/her own values are consistent with the major goal of achieving and/or
mai ntaining a dynamic balance between quality of 1ife and quality of the environment.
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Level 1Y Goals: Environmental Actlan Skills Level Tralning and Application

The goals here aim either at developing. . .

A. ... skills which will permit receivers to effectively work toward ends consistent with
their values and take either individual or group action when appropriate.

or providing opportunities for receivers to. ..

A. ... make decisions concerning environmental action strategies to be used with reapect to
particular issues.

B. ...applyenvironmental action strategies to specific issugs.

C. ...evaluate the actions taken with respect to their influence on maintaining the dynamic

balance between quality of life and quality of the environment (Hungerford and Peyten,
1380).

These goals may all be translated into instructional objectives keeping in mind: 1) the
scope and sequence of the curriculum under develepment, 2) the expected behaviors of the students
subsequent to instruction, 3) the capacity of students at the beginning of the instruction, and 4)
the available resources. Instructional objectives should be atated in performance terms zo that
achievement can be measured during or after instruction. One example from each of the four lev-
els mentioned above, i3 given to clarify this point.

Goal Levels and Dbjectives: Examples

Goals Performance Dbiectives

Level i: Part F 1) Subsequent toa unit on energy flow and biogeschemical cycles
the preservice teachers will be able tu:

-- explain the circulation of energy and matter within the
earth’s ecosystem;

-- define various terms such as enerqgy flow, ecosystem, food
chain, natural cycles or biogeochernical cycles; and

-- discuss the ecological balance and its importance for the
continuation of life.

Level 11: Part A 2) Subsequent to a unit on the impact of man's cultural activities
on the environment, students will be able to give a fewr examples
from their immediate environment to show the adverse effects of
hurnan activities on the environment.

Level l1}: Part B 3) Following s unit, students will be able te take an
environmental issue { preferably from the 1ocal newspaper ) and
the associated value perapectives to analyze the ecological snd
cultural implications.
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Lewvel IY: Part 4 4) After cornpleting s unit, students i1 be able ta discuss the

need to take political and legal action against those 1ndustriss
which do not abide by qovernment requlations to check
environmental pollution. It would be possible for the student to
cite a few examples in which such actions would help to check
environmental pollution.

Observations concerning Primary Educatien

Based on an analysis of objectives for primary education, primary school curriculum,

objectives for primary school teacher training programmes, the primary school teacher training
curriculum, and the objectives of EE the following observations have been made.

1

»,

(]
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Frimary education in general aims at providing certain basic Knowledge and develaping
skills and attitudes in children which are necessary for the overall developrent of a child.
Keepingin mind the requiremsnts of developing countries, special ernphasis has been placed

on aspects of cleanliness and sanitation in the neighborhood. Mewertheless, specific
objectives at different grade levels correspond with the objectives of EE.

It i3, however, felt that a mere statement of objectives and a spelling out EE cantent in terms
of themes or topics, are not enough. Teachers need intense training to transfer this knowledge
and 3kill to children in classrooms through the use of available rezources in the best possible
manner. So far as the content of EE is concerned, not much 13 nevw | and most of it 15 available
in traditional 2ubjects. In fact, the real difference iz notin condent, butin the approach.
Teachers, therefare need training to develop abilities which fallow an interdizciplinary
approach in their ¢lassroom teaching. Inother words, teachers may select those learning
experiences from the existing curriculum swhich help to accornphish the qoals of EE and use
them with neceszary modifications inan environmental context.

Preservice teacher training curriculum for primary schools aims at developing certain
competencies which are necessary to achieve the general objectives of primary education

If we refer back to the abjectives listed anan earlier page, the first objective i3 to provide
competencies for dealing with topics of patural and social sciences related to enviranmental
studies. As such, environmental studies content and methodology including practics work, has
been azsigned & weight of 10% in the overall structure of the primary teacher training
prograrnme. Besides, in the area designated az 'working with the cormmunity’, topics such as
environmental studies, education in the Indian Society, work experiznces health and

physical education would provide work aituations for preservice teachers. A3 far as the
coverage of topics is concerned, the given structure seems adequate. But effectiveness depends
upon caraful planning and effective articulation, both vertically and horizontally, in the
classroom situation. Infact, EE objectives can be used to accomplish the objectives of the
existing curriculum. Similarly, existing disciplines can also accomplizh the EE objectives.
Teachers are, therefore, required merely to synthesize their experiences in various
disciplines into a meaningful EE context. For developing theze competencies, preservics
teachers would require more practice. and the presant scheme does not provide enough

scope to develop all the required competencies.

4) Two alternatives exist for improvement of the existing programmes, either to develepa

special course qiving mare welght to environmental studies content/methodology or a
strengthening of existing programmes. Since often prirary schools have a single teacher
tfor all subjects, and the primary school curriculum alsn fallows an 1nteqrated approach to
teach science and social studies, it would be gasy to have 3 separate coursze on environmental
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studies (Fig. 5.3) ag has been done in the given curriculum. But thorder to develop required
competencies, more weight will have fo be given as it iz crucial at this stage that tPa- herzare
able to synthesize the various concepts and present them in a simple way through different
classroom activities. Although it would be better to have 3 specific course to prr»wjp all
necessary preservice teacher cornpetencies for the provizion of an environmental

dimension, we have to conzider the following factors.

a) Most preservice teachers who join training programmes choose the tesching Grofession
due to zome compulsien, ie., economic factors such az & neCisaity to earn a livelitood or
an inability to get any other _wb.

b} There may be a desrth of well qualified environmental aducators who would be able to do
justice to the special course.

£} There are few incentives, in terms of the primary teacher's job and the Yong training

period which is necessary in this case, may further affect the number of ztudents joining
these programmes.

Preservice Teacher Training at the Secondary Stage

Preservice training of secondary schonl teschers has different dimenions, bothin struc-
ture and in relation to academic requirements. At present, thers are two kinds of teacher training
programs available for secondary school teachers. Generally, after gradustion and postqradua-
Hon, one could go on for a one year B.Ed. course with certification a3 a 2econdary schoul teacher.
However, it is becorning apparent that one year of teacher training is not adequate to provide shl
the competencies required in a secondary school teacher. As such, a four year integrated course
with certification is now also available in & fese universities. These curriculs are prescribed by
universities which have facultiez of education. This training course includes theories of child de-
velopment, teaching methodologies and use of tesching aids The preservice teachers are expossd to
the school curriculurm as part of a content/methodology courss which also inciudes practice-
teaching.

A3 we have seen earlier in the case of primary school curriculum, the secondary 2chon
curriculum al2o includes azpects of EE. 1t would thus require anability in the preseryice teacher
to provide an environmental dimension in their classroom teaching. For our purpesses, we can lank
at the secondary school curriculum on one hand and preservice secondary school teacher training
curriculum on the other. This would help to analyze EE qoals and abjectives in reference to the
stated obiectives of existing teacher training programs. Based on the above analysiz, we can then
identify areas in which infusion of environment related knowledge, skills and attitudes are possi-
ble and suggest a course of action to overcome the deficiencies, if any.

A. Educational Dbiectives at the Secondary Stage

The secondary stage covers two classes, IX and X and completes ten years of qeneral sdu-
cation. Besides maintsining continuity in the objectives of education from previous yesrs, em-
phasia has alzo been placed on academic subjects as well as the knowledge and 3kills required for
doing productive and socially useful work. Hence, in addition to the objectives mentioned for ear-
lier stages, some other objectives include the following:



The secondary child should. . .

.continue inztruction in the three languages previously learned

. have competencies 1n science and mathematics and be able to apply s knowiadge to the
solution of problems around him. He should have an understanding of the technologicy
advancements and economic activities in his surroundings. He should be able o
contribute meaningiiiily o emeironmental conservation, reduction of pollution,
development of proper nutritional habits, ie3!th and hygiene in the community.

. develop an understanding of the socio-cultural phenomena in India and other countiias.

. develop of desirable social attitudes and values auch ss kindness, cooperation, team
spirit, fellow feeling, leadership, courage, sincerity, and honesty.

. be able to understand the value of natienal and civic propertyand be abls
to take care of them.

B. Scheme of Studies: Classes I and ¥

1) A& First, Second and Third Language

2) Mathematics

3) Social Science including History, Geagraphy, Civics, Economics
l’ JI J F S J

4) Science including Physics, Chemistry and Sialogy

0

9) art

<

6) Work Experience
7} Physical Education

In regard to the social sciences, it has been ernphazized that the major objective of teach-
ing in this ares is to acquaint children swith their past and present, physical and social environ-
ment. Social science ahould help pupils to take keen interest in the ways people live and function
through various socio-economic and political institutions. It should further help children to de-
velop an insight into hurman relationships, societal values and attitudes which are essential fo al -
low tororrow's citizens to participate effectively in the sffairs of the community, state, country
and the world at large.

C. Secondariy School Syllabi in the Sciences and Social Sciences

Since the teaching of different subjects at this stage iz more dizcipline oriented than in
previous stages, all subjects do not have the same scope with regard to EE content. Inother words,
some subjects such ag qeography and life sciences do contain a substantial amount of EE content,
whereas others like mathernatics and literature do not generally have the same amount of EE con-
tent. Mevertheless, it is assumed that some qenerai abjectives realized through the teaching of
these subjects, raay be heipful in achieving certain £E goals and objectives because they provide
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essential knowledge, skills and attitudes for a good citizenship educatian. This can however, te
achieved only when teachers are properly trained to apply their knowledge and skills in teaching
other related areas.

D. EE Goals and Objectives

EE goals and objectives, as mentioned earlier, remain more or less the same at this stage.
The only difference is the expected level of information and skillz. Also, some knowledge and skill
components cannot be discussed at the primary level because of receiver maturity . As a result,
another difference in the nature of EE infusion at these two levels iz quite significant. At the pri-
rmary level, environmental studies become a composite area of instruction which draws informa-
tion from different areas. But at the secondary level, some of subjects deal with the enviranment
and its related issues in much qreater detail, wheresas other subjects lend a hand in clarifying in-
terrelated issues. 1t is, therefore, neceszary that preservics teachers be trained property to
handle these two kinds of approaches efficiently according to the requirements of the various sub-
jects and the maturity level of the the students at these two levels. Insame subject arzas at the
secondary level, teachers may not directly deal with EE componenis and they therefore may not
have engugh awareness, knowledge or skill in EE. 1t is, thus, all the more important that these
individuals receive proper training in EE during a preservice teacher traiming program so that
they can use 1t at a proper place in their classroom teaching.

E. Preservice Teacher Training Curriculum for Secondary Schools

In some countriez, a one year teacher training program after graduation which leads to the
degree of Bachelor of Education (B.Ed) i3 the requirement for a secondary school teacher. "We can
take, for example, the syllabus and course of study for the B.Ed. examination of one of the Indian
Universities as a case study from a developing country and anslyze it from an environmental edu-
cation point of view. It exemplifies the aims and objectives required for the teacher training
program, the nature of the course and other details.

General Aim

Ta prepare effective secondary school teachers who are capable of responding to the
changing needs of modern sooiety.

Objectives of the B.Ed. Proqram

The secondary preservice teacher should...
.develop competency to teach effectively in accordance with the accepted principles
of teaching/learning and use modern technology in teaching.

. develop skills in identifying, selecting, innovating and organizing lear ring
experience for teaching.

. 8cquire knowledge of the Indisn Education system and the way of it3 functions.

.develop an understanding of psycholegical principles of growth and development,
learning and transfer of training.



.. develop necessary skills, understandings, interests and sttitudes  enabli ng him
to foster the sil around development of chiidren under his care. )

et e

itk

.. dex{ehm an gwareness among the prezervice teacher about the role of education in
building 8 democratic, zecular and 2ocializtic pattarn of aocisty.

Model Il

Secondary Stage

Teacher

One Area of Concentration with additional areas recommended from
from those included here.

Life Science

[Earth Science| [Social Science

iPhysical Science]

Three Years
of

Graduate
Study

Mathematics

Arts & Humanities

[ Communications|

Yocational Studies

Teacher Training

Secondary School

An Interdisciplinary
EECourse Plus
Training in Three
Optinal
Multidisciplinary
Subjects

A Mutltidisciplinary
Approach to EE

Figure 6.4: Schematic model for a preservice teacher training course.




. acquire appropriate professional behaviors and develop cammitment to the
teaching profession

. acquire desirable social attitudes and becorne an effective instrument of social
change and develop an understanding of his role in the modernization of the socisty.

. poszess sufficient cornpetency and ¢kills to quide pupils under his carz in healt!
education, recrestional activities and work experience.

. develop skills and cornpetencies in quidance and counseling.

As we are concerned here only with the genersl education component, we shall discuss the
teaching of those subjects which are related to EE directly, i, Life Sciences, Geagraphy and So-
¢ial Sciences.

Secondary School Syliabdi in the Sciences

Course:Teaching of Life Science

Specific Objectives:

The preservice teacher will be able to. ..
. appreciate the role of the life sciences in day to day Hiving.

. develop skills 1n using different methods of 1ife sciences effectively in the teaching
of l1ife sciences.

. develop competency in organizing physical facilities and squiprent.

. develop abilities and competency to organize curricular activities inlife
Sciences.

. develop a scientific attitude.

. develop abilities and competency to effectively organize teachinglearning
experiences, evolving maximurmn invalvement of students.

Contents -
Unit 1: The place of Life Science--Inclusion, present pozition in the school curriculum.
Unit 2: Aims and objectives of teaching of the Life Scignces

Unit 3: Methods of teacting Life Science- - Lecture method, dizscussion method, problem solving
method and development of projecta. '



Table 11
‘Weights of different curricular areas

Area Course weight
1) Pedagogical theory 1) Education in the emerging Indian 34%
Society

2) Educational psychology and
statistics

3) A) Indian education zystem:
structure and problems

B) Any one of the fallowing:

1) Health educstion, physical
education, recreation

2} Educational and vocational
guidance

3) Audiovisual education
4) Social education
5) Curriculum and textbooks
6) School library ergasmzation
?) Mental hygiene and education
8) Yoga education
9) Bssic education
2) Content/Methodology 4) Eesentials of teaching/learning S54%
and practice teaching,
including related practical 5 Content/methodology of |

work. teaching subject

6) Content/methodology of 11
teaching subject

3. Working with the Community  7) ‘Working with the community 11.2%
(work situations)

8) Work experience

Total 100%
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Table 1Y
Allocstion of time o different curricular araas

Ares Course Time Allotment in Hours
1. Pedagoqical theory 1} Educationin the emerging 100
Indian society
2) Educational psuychology 100
3} A. Indian educational system S0
B. Any one of the following: 50

1) Health, physical education
and recreatinn

2} Educational and vocational
quidance

3) Audiovisual education

4) Social education

53 Curriculum and textbooks
6) School library organization
7) Mental hygiene and education
8) ¥oga education

9} Basic education

2} Content/Methodology 4) Essentials of teaching lzarning 100
and practice teaching _
including related practical 5) Content/Methodology 200
work. of [ teaching subject
6) Content/Methodalogy 200

of {1 teaching subject

3. Working with the Community 7} Working with the cormmunity 50
{work situations)

8. Work experience 50

Total 900
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Mote: Every specific method of teaching life sciences i3 to be demornistrated by selecting some
appropriate content.

Unit 4: Evsluationin Life Science
Nature, purpose and techniques, preparation of objective based and objective type test,
evaluation of practical experiments. Asazesament of project and zessional work.
Unit 5: Cocurricular activities in Life Science--Science clubs, hobbies, fairz, and field trips.

Unit 6: Teaching aids in Life Science-- Charts, disgrams, models, their use and importance.

Unit 7. Problerms connected with teaching of Life Science--Identification and use2 of remedial
enrichrment.

Umt 8: Professionsl growth of the Life Science teacher - - Mew trands, journals, NTSU

Unit 9: Content Portion- - Biology and health, cell structure, contributions of Dr. Har Gobind
Khursana

Practicsl Work: Any two of the following:
a) preparation of an objective based test on a topic of class (X ar X,

b) collection of =cience articles and pictures from newspaners and science
Magazines.

¢) arranging at least five demonstrations of biological experiments.
d) oneqroup project to be complated by studentz,

2) improvisation of four items related to schaol stage topics snd use of them in
discussion sessions.

Course: Teaching of Geography

Specific Objectives:
The preservice teacher will be able to. ..

. understand the important concepts used in the discipline.
. prepare unit and 123300 plans for different classes.
. critically evaluate existing school syllabi and texthooks.

. prepare achievernent tests and diagnostic tests, adininister them, and analyze the
results for fyrther research.

. prepare suitable teaching aids and use them effectively in the classroom.
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Unit 1:
Unit 2:

Unit 3:

Unit 4:

Unit 5:

Unit 6:

Unit 7:

Unit 8:

Unit 9:

Modern concept of geography- - Human geegraphy and its importance.
Airms and objectives of teaching geography. Geography and internationsl understanding.

Place of geography in the school curriculum, syllabi for primary and secondary schonls
and principles of their construction.

Methods of teaching geography in the primary, middle and high school classes:
story telling; regional inductive and deductive rmethods.

Study of Home, region and local geography and its place in the higher secondary stags.
Importance of excursions.

Geography room--Equipment, apparatus and appliance, geeqraphy library, museurn.

Teaching aids of different kinds: maps, models, pictures, audiovisual aids, atlases and
wall maps.

Practical geography inside and outside of the classroom--The nature and content of work
in different classes.

Correlation of geography with other school subjects.

Unit 10: Geography textbooks and their quaiities at different stages of education.

Unit 11: Evaluation of student achievernent in geography.

Specific

Course: Teaching of Social Studies

Objectives:

The preservice teacher will be able to. ..
...explain the meaning and scope of social studies.
.. state the aims of teaching social studies.

.. use different methods to teach social studies effectively in an actual classroom
situation.

.. explain the procedure of utilizing community resouyrces for the teaching of socisl
studies.

.. prepare and use various aids which are appropriate in the teaching of zocial studies.

.. plan aleason in social studies.
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.. explain the evaluation procedurs in secial studies teaching and prepare an objective
based tool of evaluation.

.. describe the natural resources of india, its fundamental rights and duties, and the
causes and events of the first war of Independence.

.. critically examine existing curricula in secial studies.

Content:
Unit 1: Social studies, its rieaning, nature and scops.
Unit 2:  Aims of teaching social studies.

Unit 3:  Secial Studies curriculurm--Selection and organization. A critical study of curriculum
for primary, middle and high classes.

Unit 4. Methods of teaching social studies--Froject methads, Tecture method, dizcussion methad,
problem method and discussion unit method.

Unit 5:  Social Studies teacher.

Unit 6: Social Studies laboratory.

Unit 7:  Utilization of community resources for the teaching of social studies.
Unit 8: Audio-visual aids in the teaching of social studies.

Unit 9:  Lesson planning in social studies,

Unit 10: Evaluation in social studies.

Unit 11: Fundamental rights and duties, India’s first war of Independence {1857},

Besides these, the area "working with the community” prowides an excellent opportunity to iden-
tify local problems and find ways to solwve them.

Course: Working with the Comrmunity

Specific Objectives:

The preservice teacher will be able to. ..

... acquire awareness regarding the emergence of zocial problems and work out their
solutions.

-]
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. develop skills required for iderdiTying comnmunity problems and community

resguyries.

. develop skill for planning and executing projects at different aparationsl levels.

. develop hurnan endinesring skills such as estabiishing rapport in the

An analysis

1)

2)

community, social comrmunications, human relations and group participation.
of the B.Ed courses of study and a secondary school curriculum suggest the following:

Secondary schoo! curriculum provides some content which is £E based. Following a
multidisciplinary approach,in the primary school, this may help to achieve EE goals
and objectives.

A one year teacher training prograrm has attempted to include ervironmentally biased
content to some extent 3s a part of its pedagogical theory, but in general education EE
is totally absent.

& one year period iz not enough time to acquire sufficient EE knowledge and inculoate
values and skills relevant ta the profession.

Secondary achool teachers are to tesch two or thres subjectz but apecialize in oniy one
subject area during their one year training . Hernce, necessary competencies

in other subjects should be offered at the graduate level a3 well, 3s the training

level may not be adequate to teach thoze subjects. !t i3, therefore, anpropriate

that preservice teachers acquire sufficient specialization in two or three sybjects as
part of preservice training.

The role of the teacher as an agent of zocial change, for all practical purpose2 iz
generally understated in the teacher training curricula.

It is quite evident that preservice teachers are not expozed to environmentally

biased subject teaching in their general education courses and they may not,
therefore, be able to help students in their classrooms meet the goals and abjectives of
EE. 1t i3 thuz necessary to identifiyareas inwhich EE content can be infused, or if
possible to suggest an additional course to help bridge the gap between the expected
outcome of EE and the training provided for achiewing that target (Fig. 6.5). Since all
subject areas cannot easily infuse EE concepts into its own content, teachers in these
areas would need a course a3 background for their classroom teaching. It i3 better to
develop an additional course in EE incorporating all essential elerments and skills of EE,
which should then be made compulaory for all prezervice teachers. A model syllabuys
and list of selected activities are given in the Appendix which could be utilized for
infusion of EE concepts.
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Figure 6.5: Models | and Il suggest alternativre courses for
preservyice teacher raining programmes. Duration of
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suggestive. A one year course in Model |
should be raised to btwo years to cover
EE concepts.



CHAPTER SEVEN

TEACHING METHODOLOGIES AND STRATEGIES

Teaching methods are mechanisms employed to transfer infor mation and skills which are
reflected, hopefully, by s change in learner behavior after the instruction has been given. Dif-
ferent strateqgies are adopted for enhancing the effectiveness of teaching methods. They are essen-
tial components in curriculurm transaction and hence constitute a significant phase in the process
of curriculum development. Teaching methods revolve around the teacher, a practitioner, and
successfully involve the teacher educator who has the responsibility of preparing and training
teaschers. The teaching/learning process focuses on both teacher and learner, where the former
delivers the curriculum prepared by curriculum designers. The teacher is expected to achieve the
objectives of cognitive, affective and psychomotor demains by adopting different means in the form
of methods and strategies. The method i3 a structural presentation of the content or concepts
whereas strategy may help in the effective transfer of structured instruction through methed.
Sometimes the words “method™ and “strategy” may appear to be synonyrous. They may be con-
sidered as tools very similar to the ones used by a craftsman, mechanic or electrician in their
professions. Another important aspect is that a person with the tools 3till may not be of rauch help
if he lacks manipulative skills or is not capable of using these tools for getting an expected out-
come. Similarly, a teacher will not be able to ernploy methods and strategies appropriately if he
lacks:

- - anawareness about the availability of different methods and strategies,
- - confidence in practicing various methods and strategies,

~~ anability to overcorme the constraints, both educational and administrative, for the
practice of methodologies and strategies, and

-~ anability to adapt himself to the conditions in which the methods and strategies
are to be practiced.

Need for Strengthening Teaching Methodologies

Training and experience in teaching methods, through both preservice and inservice
teacher training, sre a must for successful implementation of a curriculum. Most countries
accept only those teachers in elementary and secondary schools who have received professional
preservice training (Unesco, 1985). However, there are countries which do not insist on pro-
fessional training to join a school. The need for trained or professional teachers arises mainly
with. ..

..a shift in the emphasis, both in content and approach, of a curricutum at the school
level (environment centered curriculum at present).

.. hesr expectations of the social aystem from schoole as reflected in a changed
school curricular emphasis (with EE as an approach, to work for an



tmproved quality of both 117e and environment).

.. the advent and advance of technologies and scientific knowledge available inorder
to meet the needs of socizty.

.. the expansion of research and resulting innovations in methods of imparting
instruction

.. the availability of appropriate teaching/learning aids (audiovizual equipment
and materials).

The strengthening of preservice training curriculum, with EE as part of g life long educa-
tion, would provide not only trained teachers but also minimize or reduce pressure on the finan-
cial and the manpower rezources of inservice training.

It may also prove more fruitful to prepare prospective teachers in light of the expecta-
tions of EE through a preservice program rather than training untrained or once trained practic-
ing teachers. Even inservice training would be more effective if the training of previously
trained teachers was reinforced.

Status of Teaching Methodologies in Existing Teacher Training Programs

Teaching methodologies go hand in hand with content. Existing preservice training cur-
riculainalarge number of Asian and Pacific countries (which prepare science and social science
teachers for elementary and secondary echools) offer pedagegical courses with emphasis on dif-
ferent educational aspects of subject disciplines. These courses include teaching methods as a
component. For elementary teschers, preservice courses includs less content (general and liberal
education) about science or 3ocial science and foundation education and more of a methods compo-
nent a3 compared to curricula for secondary school preservice training. In the latter case content
with methodology and foundation components expand proportionately.

Ina recent Unesco Regional Conference it was proposed that preservice training curricu-
lum far science teachers at elementary and secondary levels should comprize; professional educa-
tion (40% inelementary and 35% in secondary), liberal or general education (SO0 inelemen-
tary and 15% in secondary), and content (1 0® elementary and SOX secondary). In the above,
the foundations of education segrnent includes cornponents of psuchology, philesophy and sociology
while literal education includes the social sciences, humanities, and language. Content referstoa
discipline of science in respect to its history, concepts, principles and laboratory experiences
{ Unesco, 1985).

Teaching methodologies and strategies for science or social science { presented in the en-
vironmentalized form or centering around environmental problems or 13sues under the umbrella
of environmental education) aim at developing certain abilities and competencies among preser-
vice teachers. Preservice teachers are equipped with knowledge and skills which enable them to
identify and study environmental issues/problems scientifically and make responsible decisions.
In the preservice training curriculum, teaching methods assume importance because the tescher
educators are required to tesch trainees who in turn will be responsible for transferring infor-
mation and skills to childrenin primary and secondary schools.
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Teaching Methods Presently Employed

There are a variety of tesching methods and strategies available which sre employed for
teaching disciplines like science, the social sciences and humanities. Some are mentioned below:

1) Lecture method

2) Lecture-demonstration method
3) Problem-solving methods

4) Investigatery/experimentation
5) Survey-project methods

6) Field studies

7) Case studies

8) Discussion methods

These have been tested by educators and researchers uzing teaching concepts from dif-
ferent disciplines. Some have been found to be more appropriate than others for particular con-
cepts. To illustrate this paint further, investigations through scientific methads have been found
helpful in the learning of science concepts and principles. Similarly, case studies have become
more popular and useful in studying social aspects or social issues and actions. At the sams time
this docurnent should not create an impression that case studies are not applicable to the lesrning
of scientific knowledge or experimental methods for social science. In regard to envirenmental
learning, certain teaching methods should definitely be preferred over others. Some methods,
particulariy the lecture method, often resorted to in schools or even in training institutions may
include either the use of talk, chalk and black board, or of talk accompanied by demonstration with
the help of specimens, charts and models. Tesching or delivering content related to enviranmental
concepts, issues and problems (especially the factual information with numerical data} may
result in rote memaorization with little assimilation. This delivery system may prove to be less
useful than the actual involvernent and participation of 1earners. Lecture, interspersed with
demonstration and investigation of issues and problems (e.q., pollution, population growth, cul-
tural heritage, nutrition, health, sanitation etc.) by students may result in better learning. A
lecture on weather, thaugh i1lustrated with visuals, may not prove as interesting as learners
themselves using specific instruments to measure various weather parameters such as tempera-
ture, humidity, wind speed and direction. These activities also help in developing certain skills.

information related to the environment may not be accessible to learners or they may not
be able to locate or use the available information as expected. In such cases, lectures by special-
ists working on different aspects of the environment such as health, nutrition, sanitation, cultural
heritage, agriculture, industry, etc. may be essential. Lectures on forest, wildlife, etc., illus-
trated with films, filmstrips, and sudiovisual programs may be sssimilated more easily by the
learners than only lecture.

Most teaching methodologies and strategies useful for teaching science and 3ocial science
are equally applicable to environmentslized or environmentally based content. These have also
been found to be quite relevant to EE especially to create interest, motivation, curiosity, active
participation and an unbiased approach among learners as far as the environment and 1ts allied
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problems 8re concerned. P13get Tournd that overt or covert participation of 12arners facilitates
learning. Educators have found that teaching methods and strategies would enhance learning as

well as the transfer of knowledge and skills if they:
--maximize learners’ participation, either directly or indirectly,
- - provide 3 large number of situations and diverse experiences,

--enable learners to analyze situations provided and dizcard irrelevant components from
the infor mation collected,

--help learners arrive at or mske decisions based on study, and

~-enable them to apply the knowledge they have gained to problems, similar or different
from the ones experienced.

Preservice teacher education will be more meaningful if trainees learn and experience the
different teaching methodclogies and strategies and are taught to transfer these to their students.

Any method employed by teacher educators or preservice traines is ultimately simed st
helping pupils achieve cognitive and affective objectives snd pzurhomator skills. Methodology
would be successful if it involved the learner’s participation in different steps of scientific inves-
tigation such as observation, study of measurement, analysis, synthesis and inference. This would
help lead to the for mation of decizion making ability.

Preservice teacher training is sn opportunity to: (1) create an awareness about the
gvailability and appropriateness of different teaching methodologies and strateqies; (2) give actual
practice or experience in methodologies to the trainees; (3) develop the confidence needed to re-
peat the methedologies and strateqies in different situations; and {(4) enable trainees to evaluate
the effectiveness of methodologies and strategies especially with reference to the content of ervi-
ronmental education.

Factors Determining Implementation of Teaching Methods

Inclusion and coverage of teaching methodologies and strategies in preservice training
curriculum depends on a large number of factors. Some determine choice and adoption while
others would largely influence success of the methodology and strateqy adopted. Broadly speaking,
preservice training institutions, schools in which trainees complete internships, and schools in
which they eventually work,play a major role in the options available for teaching methodologies
and strategies. Training institutions have a great responsibility for equipping their trainees with
all possible and relevant choices, keeping in mind the objectives of environmental education.
Relevant teaching methods and strategies must be included and employed in teacher training insti-
tutions so that the trainees are aware of, and have greater choice in achieving the ebjectives of EE.

The following factors deter mine the choice and adoption of teaching methodologies and
strategies in preservice training institutions for both primary and secondary level trainees.

1) Content and instructional objectives
2) Characteristics of the learner

3) The learning process
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4) Resources
5) Institutional support

A detailed discussion of each area follows.

1) Content and Instructional Obiectives The choice and appropriateness of a teaching methodology
is largely determined by the nature of the content being taught and the objectives to be achieved.
Even the approach prescribed during curriculum formation {e.g., interdisciplinary, or multidis-
ciplinary in the case of EE) would influence teaching methods and strategies. Aninterdisciplinary
mode of instruction may require the use of team teaching methods. The goals of environmental ed-
ucation are to provide environmentally based content or concepts at the preservice training level.
The specific objectives of developing 3kills, attitudes and value systems, or environmental ethics
are made possible by matching specific environmentally based content with instructional objec-
tives. Preservice trainees must be provided with a large number of situations related to environ-
mental problems and issues in order to achieve specific objectives related to EE. Expected out-
comes in terms of objectives are reflected in the behavior of prospective teachers after they have
experienced the issue situations provided.

If the specific objective of instruction is to develop value attributes, one may adopt value
clarification strategies through question/snswer or discussion methods. Similarly, the use of the
discussion method with role playing on the issue of locating & factory near residential areas would
help in the development of appropriate attitudes and environmental ethics among the learners. In
addition, attitudes could be strengthened through a discussion with community participation on
this issue.

2) Characteristics of the Learner Learner characteristics slso deterrine and influence the
teaching methodology and strateqy to be sdopted. The characteristics of the learner include age,
stage of child development, academic backqround, aptitude and relevance of content to daily life
experiences.

The preservice teacher training curriculum keeps in focus two kinds of receivers, pre-
service trainees as well as their future students. in preservice training, the trainees come with
different academic backgrounds for primary and secondary levels. Preservice trainees for the
primary school have either 10 or 12 years of schooling, or a college degree, while the secondary
level trainees are either graduates or post graduates. The teaching methods to be adopted would be
similar but varyindepth. For example, primary school trainees would not be able to do experi-
mental investigations to the same depth and extent as secondary level trainees. Primary level
trainees would need skills to locate and identify infor mation from various sources but not to the
same level as secondary level trainees. Moreover, library resources would not be as richin pri-
mary schools as in secondary schools and also in respective training institutions.

It has further been found that learning is more of an individual affsir than a coliective one.
All learners in a group do not undergo the same degree of learning. Some are slow learners while
others learn faster. It isacommon experience that some are keen readers and learn by reading.
On the contrary, some are good at experimental investigation and learn faster by doing. Individual
learners have specific requirements. Each one may require additional experience and skills over
and above the skills, knowledge and understanding common to the whole group. These additional
needs and abilities vary in degree. |ndividualized methods of instruction promote learning but
constraints surrounding the development and printing of instructional materials would limit their
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application. Similarly, computer asaisted learning programs could be quite userul for 3elf-
learning, but the avsilability of hardware and software would influence the use of this method.

The aspects of preservice teachers which determine the teaching methodology, are their
interest, curiosity and liking of 3 particular teaching style. Learners feel encouraged if a teacher
participates and works with them as a partner both in project work and investigatory studies of
environmental problems. They will be curious to know more about an environmental situation if
it concerns or affects them or the community in which they live. This may require stimulation of
their motivation through films and visus! displays of the local environment and its problems. It
would be easier for teacher educators to motivate, involve and creste interest among preservice
trainees by employing similar strategies. Allowing independent investigation snd encouraging
individuals to present their findings to others could facilitate and consnlidate learning.

3) Learning Process Knowledge of child psycholagy and lesrning theories also helps determine
selection of teaching methodologqy. Psychologists are of the opinion that learning is facilitated if
the learner; experiences a variety of situations, applies knowledge gained to a study of these situ-
ations (including environmentsl problems) and rejects irrelevant components, and applies the
same knowledge to situstions similar or different from the ones experienced.

4) Resources The adoption and practice of teaching methods are severely limited by an availabil-
ity of resources which include instructional materisls, equipment for experimental studies and
audiovisual aids. As far as preservice trainees are concerned, their practice of particular teach-
ing methods and strategies would be determined by the resources in the teacher training institutes
and also 1n the schonls swwhere practice teaching is carried out. If 5 teacher educstor wants to pro-
vide a learning situation through a film or slides, the availability of films and a projector are
most certainly determining facters. A field studies approach would depend on the number and
quantity of simple items like cormpasses, thermometers, and hygrometers in proportion to the
number of trainees involved. The same limiting factor would also operate in schools.

Preservice trainecs who are expected to work with primary school children should be
prepared to practice different methods using the resources available in the environment. They
should be trained to improvise and develop low cost teaching aide for promating the study of envi-
ronmental concepts and igsues.

S) Instructional Support The success of different teaching methods depends upon the educstional
organizations involved (teacher training institute, schools identified for practice tesching, and the
primary and secondary schools which the trainees join after training}. Availability and adjust-
ment of time in the schedule would determine and influence the adoption of teaching methods like
field studies, discussion, debates and community participstion.

The duration of the existing training, especially practice teaching in teacher training in-
stitutes which prepare science and social science teachers, might not allow the trainees to opt for
teaching methods relevant to EE. These call for mere time in practice teaching if
environmentalized content is to be tsught and transferred effectively. The short term contact of
trainees with the school does not encourage or allow them to involve the community in the teach-
ing/learning process and opt for the investigation of environmental issues and problems. The use
of field studies, even in a subject like biology in teacher training institutes, is practiced to a lim-
ited extent because of time.
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Sometimes adminiatrative restrictions, such as preblems in taking children out of 3chool
or a lack of available transport rmay slso influence the teacher’s choice of 3yitable teaching meth-
0ds. Primary scheols have more flexibility with time, but the same may not be true for trainees
at the training institute level. Group discussion, debsates and seminars in TTIs and schools could be
organized on commen environmental topics, especially on controversial issues and problema.

Expected Abilities and Competencies to be Accornplished by Teaching Methods

The teaching method/strategy in preservice teacher training with an environmental
dimensicn would need to be participatory in nature encouraging the development of sound decizion
making abilities. The achievement of these objectives could be facilitated by adopting teaching
methods and strategies in teacher training which would enable the trainges to. . .

.. identify environmental and allied problems/issues in the immediate vicinity andin
other places.

. . equip themselves with knowledge and skills to 1ocate relevant information related to
envirenmental issues and problerns from different sources like the library, media,
research and social institutions.

. . develop the skills needed to investigate environmental issues snd problems.

.. assess and evaluate their investigation in terms of its local, regional and global
irplications both from social as well as environmental points of view.

.. tnink of alternative solutions, if any, resulting from the investigation done by them.
.. evaluate alternative solutions.

.. successfully argue the decision based on a cornpleted investigation in order to convince
others that the decision is a good one.

.. participate in group discussions and seminars to promote the resuits of their study.
.. motivate others to conduct sirmilar studies on diverse environmental issue situations.
A general methods course for preservice training programs in science, social science and
the humanities should equip professionsals with certain basic competencies needed to translate
content, keeping in mind child development, theories of learning and theories of learning transfer.
Once learners have gained these competencies and knowledge about their environment and its

problems, they should be able to to apply their skills as well as teach them to others.

The environmental education competencies and abilities which must be developed arnong
preservice teacher trainees have been identified and grouped into four levels. {Unesco, 19803,

1) The ecological foundation level

2) The conceptual awareness level
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3) The tnvestigation and evaluation level

4) The environmental action level

These have been further detailed as specific instructional goais for EE in terms of the
performance of learners. They may be worked out for any environmentally related instruction and
written in performance terms to help in the evaiuation of learners.

Trainees should possess ecological knowledge and an understanding of basic ecological
principles so that they can investigate environmental situations and arrive at possible solutions to
different environmental problems. They should be able to evaluate social aspects of human impasct
on the environment and evaluate the alternatives available. Ultimately, they would be able to take
either individusl or group action after investigation to prevent or work for the solution of envi-
ronmental problems and contribute to maintaining an equilibrium between quslity of life and
quality of the environment.

in order to equip preservice trainees with competencies snd abilities which promote EE, a
variety of teaching methods and strategies should be used during training. Trainges must be made
aware of and given 3 thorough drilling during practice teaching in order to develop their confidence
in the use of methods with appropriate strategies to promote the learning of environmental con-
cepts and problems. Certain strategies followed during practice teaching would specifically con-
tribute to the construction of value attributes and positive attitudes towards envirenmental issues.
This aspect should become clesr in the next few pages. The training curriculum should prepare
trainees to utilize the following teaching methods and strategies in the context of environmental
education.

1. Problem sslving
2. Experimentstion
3. Case studies

Out of classroom activities or Field studies

AN

Projects

o

Surveys

Simulations and role playing

©

Buzz sessions
3. Brainstorming sessions
10. Discussion or debates involving locsl resources and issues including community

participation.

These would be in addition to the lectures and lectures with demonstrations commonly
practiced both during preservice training and in actual school teaching. Training in methods
should make trainees realize that 8 method can be successfully employed by choosing appropriate
strategies and suitable teaching aids.
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The above 113t i3 suggestive only and does not cover all available methods and strategies.
Definitely these should be included wherever possible in the preservice training curriculum but
not at the cost of others (the lecture method for example) . Semetimes, when information is not
available or not accessible to learners or even to teachers one may have to use illustrative lec-
tures by anexpert on a particular aspect of the environment.

The knowledge, experience and practice of a large number of methods and strategies are
necessary becsuse:

1) One method will not achieve all instructional objectives. A combination of two or
more may be required. For example, one can develop investigatory skills by
organizing a field trip to investiqate a particular environmental situation, ssy,
contarnination of water. Analysis would lead to inference and decision-making.
The latter could be better achieved through a strategy of organized group
discussion to clarify different points or decisions, especially on controversial
issues. Similarly, combining lecture with demonstration or experimental
investigation may prove more useful for teaching pollution than a simple lecture.

2) Alllearners may not learn equally from a particular methed. Also, learners of
different age groups would respond differently to teaching methods teachers use.
Primary school children may gain more from simple demonstrations using medela
or exploration of concrete situations around them. The secondary achool students
would learn more through first-hand investigation of food chains in the
environment and should be able to construct both fond chains and webs.

3) The nature of environmental concepts would also differ. A specific concept could
possibly be taught better with one method rather than another. For example, for
teaching about the past environment, a field trip to nearby historic places would
give the learners first hand experiences and might motivate them to ook for mare
information from elders and other sources.

Scope at Primary and Secondsry Level Training

While dealing with different teaching rnethods and strategies for preservice trainees, it
may be extremely difficult to draw a line indicating the method to be employed specifically for the
primary or secondary level. Therefore, various teaching methods have been illustrated using one
or, two examples of environmental concepts/problems. At appropriate places, indications have
been made as to how the sarne method and strategy could be extended from primary to secondary
level. The application of a method would differ in degree of depth only. Yariance in depth may also
be essential as the abjectives of EE in primary and secondary schools would slightly differ inem-
phasis. It may be necessary to create awareness and motivation among primary school children
and provide more content and involvement for secondary children in the investigation of the envi-
ronment and its problems. Even otherwise, it may not be feasible to suggest teaching methods for
primary and secondary level training separately. However, trainees at both levels must be given
practice in the methods and strategies which promote environmental education and help to achieve
its goals and objectives. They should be capable of applying any method or strategy to explain
concepts and environmental situations they are expected to deal wwithin primary and secondary
schools.

In the succeeding pages, methods from both categories (individualized and group methed)

which aid in learning have been covered using examples of environmental concepts likely to be in-
cluded in the proposed environmentalized training curriculum. These are illustrative exarnples
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only and are not exhaustive. These are mentioned here not to be prescriptive but only ag quide-
lines for curriculum developers.

I. Problem 2o0lving method

Problem solving in a real sense, is an approach to teaching/learning which centers around
an environmental issue or problem and generally involves investigation. It encompasses teaching
strategies like project work, surveys, experimentation (field studies, labaratory exercises),
case studies and many others which are investigatory in nature. This method is pursued through
either discovery or expository approaches. Inthe former, the tescher provides guidance to for -
mulate and work out problems, while in the latter the solution of a prablem is demonstrated and
lesrners are required to apply the same principles to other situstions. The force field approach
proposed by Meyer (1979) and referred to by Hornandoz {1980) is quite relevant for the study
and investigation of environmental problems through problem a0lving methods. According to them
every problem has a positive or driving force operating for positive change, i.e., towards im-
provement or minimization of the problern. At the same time there is & negative aspect, or force of
the problem which works for maintaining of the status quo, or restatement of the positive forces.
One may have to consider and study both the positive and negative aspects of enviranmental prob-
lems and issues. |t is necessary for achieving positive output through the former and at the same
tirne to soften the impact of negative forces. Generally one observes that the negative side of an
environmental problem is discussed especially in case of pollution and deforestation ete. Some-
times this leads to a false impression that issues 1ike conservation are anti-development. Fur-
ther, projecting the negative side only does not provide a balanced picture of environmentsl
issue/problem being investigated.

Investigation of the problem identified by trainees or learners themselves would also
develop the following skills and competencies:

--Determining priorities to implement the investigation of environmental
problems;

- -Adopting acientific methods (observation, study or messurement, anslysis,
synthesis, inference, hypothesis formation, verification etc);

- - Experimenting with manipulation of equipment or apparatus, as required;

- -Assessing and judging the efficiency and precision of methods and techniques
employed;

- -Employing mathematical abilities if required;

--Developing a scientific way of losking at issues and problems;
--Developing and improving decizion making ability;

- -Accepting attitudinal alteration as it develops through the investigation;

- -Constructing or altering certain value system attributes without any bias;

- -Propagating the values developed.

84



Clarifying Strategy

The adoption of clarifying strategies through values analysis, discussion or ques-
tion/answer sessions for teaching about the environment serves specific purpoeszs. The develop-
ment of specific cornpetencies and ekills, especially value clarification and decision making ability
through investigation of problems, has already received support from the studies of Conmbs and
Meaux {1971). Their work on teaching values suggests that the following steps are essential for
the success of value analysis as a teaching strateqy.

- -Identification and classification of questions relating to value;
--Arranging the available facts collected for value analysis;
- -Assessment and evaluation of the validity of the facts considered;

--1f necessary, seeking clarification and determining the relevance of facts and
values upder consideration;

- -Ultimately conatructing value attributes as a resultof 1-4 ; and

--Making a decision about the value attributes constructed and testing the principles
which helped in reaching the decision.

Blum {1979) and other educators have emphasized the role of investigatory methods
through case studies, cost-benefit analysis, games, role playing and kits (These are packages on
the environments] problems of a community such a3 pest control or oil 3pills). They feel that al
strategies aim at community environmental problems though the specific steps in esch may be
different. Moreover, these also help to develop proper attributes and values towards the environ-
ment.

Another example of employing a particular content for the tesching/lesrning process of
value clarification is the ‘land-use’ unit developed by BSCS (1979). It contains about 100 ques-
tions and statements related to different aspects of land use which include impact on comrmunity
life and envirenment. Receivers are required to express their opinions in three options titled;
agree , disagree, and do not know. The class selects certain statements which have an equal number
of respondents in each of the three cateqories and then dizcusses each category in their respective
groups. Each group then determines reasons for responding in 8 particular way and this gives an
idea about the views and options held by individuals or groups. It would also raflect the attitudes
and values possessed by individuals in the class.

Clarifying Responses

Yalue clarification through clarifying responses and critical response help in changing
value attributes. A teacher’s response to questions raised by children is a main factor in motivat-
ing learners to question further. A simple yes or no, or too precise a response, sometimes dis-
courages learners from continuous questioning to seek clarification on & particular environmental
concept or issue. For example, a learner informs the teacher that his family has purchased water
heating equipment for the house. A teacher's response may be; Fine, but hosw will it help you and
your family? Or, slternatively, s brief indifferent response. The first response would heip to
continue the dialogue as well as invite the learner to ponder more information. Further questions
might include:

- -¥What does this machine consume?
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--Would this machine add to energy consuraption in your house and locality?
--Do you know of alternative means available to obtain hot water ?

--Which alternative is preferable and why?

Pupil reaction sheet

Learner centered sheets can be prepared to provide learners with a provoking environ-
mental situation, or problems may be provided through films, slide shows, or news reports. This
would stimulate learners to ask questions which are answered as far a3 possible by the teacher and
discussed in a group to assess learner views and sttitudes.

Critical incident sheet

Another tool for value clarification is the uze of critical incident sheets an which learners
are encouraged to ook for news related to the envirenment, issues and problems. They would
identify and explain briefly their roles as individuala and lizt actions to be taken by them in the
environmental situation reported. It i3 not necessary that news reports contain the environmental
problems exemplified in the prescribed curriculum. The tescher may try to eatablish the prob-
lem’'s relationship to concepts that learners have covered. For example, reports on environmental
problems or hazards like the leakage of a poisencus gas at Bhopal (India) could be dizcussed to ex-
plain related topics such a3 environmentsl pollution, industrial planning and urban development.
These issues would encourage development of value aystems and positive attitudinal approaches to
environmental issues specifically those which are controversial such as pesticide use, construc-
tion of darns and land use.

Open ended Questions

The value clarification strateqy could further be strengthened by interaction using Open-
ended questiona/ansvwers between the preservice teacher and teacher educator. Partial answers to
each question would lead to further questions. It would help the teacher to discover the attitudes
and beliefs possessed by learners. This may be more true for environmentally related content as
the specific environmental problems generally have more than one solution. For example, to
control air pollution ene may either apt to restrict the number of vehicles, 1imit usage to vehicles
with fuel efficient engines or both. This would encourage divergent and critical thinking and for-
mation of decisions based on consideration of the alternatives.

il. Experimentation

In experimentation, a learning situation is investigated under controlled conditions which
help to test and establish a hypothesis or discover some factor or natural phenomenon. Investiga-
tion of the environment, which may be community centered, would motivate learners to investi-
gate problems with interest and concern. They may eagerly seek the teacher’s help and quidance
and also involve community elders in the study. Community participation may be necessary if the
investigation calls for individual or group action to reach the environmental solution they have
chosen.
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Activity: Study the role of plants in the prevention of s0il erosion.
Target qroup: Primary level preservice teschers
Dbjectives:
The preservice teacher will be able to. . .
... set up a simple experiment.
... collect the right type of 30il for planting grass.
.. prepare soil and plant grass for the experiment.
. . measure amounts of water before and after the experiment.
.. analyze runoff by examining water collected from two boxes.
.. quantify the amount of 20i1 lost from each.
.. recognize the role of roots in binding soil.
.. recognize plants which are 201l binders.
.. 1dentify or establish water as an agent of seil erosion.
.. appreciate the need of plant cover for protection of s0il from erosion.
.. look for other factors responsible for soil erasion.
.. determine the water retaining capacity of so0il.
.. suggest means for improving the water retaining capacity of soil.
. . establish the relationship between s0il erosion, floods and climatic changes.

.. 1ocate sources of information about s0il 1033 from books, journals and agencies in the
area.

.. understand the relationship between soil erosion and irrigstion methods.

.. appreciate the need of preventing soil loss through faulty irrigation methods.
. . discuss with the community soil erosion and means of prevention.

. . suggest plants which provide vegetative cover to check s6il erosion.

.. promote terracing and other means to minimize soil loss.
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Materials required:

Two metallic boes or plates, soil, grass, beskers, measuring cylinders, thick paper.

Procedure:

1) Fill two boxes with soil after removing stones and litter from the seil.

2) Plant grass in one of the boxes and let the grass grow for some time.

3) Place both boxes in a slanting positien. Pour equal amounts of water using paper so that
the water does not fall directly on the soil. Separately collect the water below the boxes in
beakers.

4) Observe the color and amount of 20il in both beakers and draw inferences. Water in the beaker

placed below the box with grass should contain less soil a3 compared to the other begker.
What inference can you draw froam this simple experiment?

Results may be dizcussed in class allowing others to react to the study. It ray be used to
explain the role of plants in prevention of soil erosion or in binding soil. The following related
questions would be useful: 1) %hat would happen as a result of the large scale remaoval of plants
from soil? 2) What other factors are responsible for soil erosion? 3} How does soil erosion
affect community Jife?

Target Group: Secondary level preservice teachers

The same experiment may be conducted on other aspects of erosion, such as soil erosien by
wind, use of different soils etc. Trainees may atternpt to deterrmine:

--the amount of soil removed,

- -the amount of soil retsined by the soil,

- -the water retaining capacity of soil,

- -how water retaining capacity can be increased, and

--which types of plants are good soil binders.

During discussion, 1earners may be encouraged to 1ook for information from various
sources. For example information relative to the impact of soil erosion on the environment in the
form of floods, climatic changes, and the relationship between the process of soil erosion and the
community might be sought. information relating to the actions learners can take at this level and

initiation of action among community members due to creation of an awareness absut the problem
of 301l erosicn may alse be encouraged.
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111, Case Study

The case study is another investigatory atrategy which can be used a3 & problem solving
method to teach environmentally based content. 1t is initiated with teaching/learning through
discussion of environmental issues/problems which appear a3 newspaper stories, television pro-
qrams, magazine reports and other media events. The discussion creates interest and motivation
leading to the trainee’s participation in the identification of the environmental issues involved in
the situation. The class discusses the different issues and problems in small groups. Group
members are free to express their opinions, feelings and even personal beliefs. It maylead toa
situation for alteration of beliefs or changes in opinions. Each group would present its view point
to the class and group members would present their decisions and recommend actions based on
their reasoning. The teacher educator would be present throughout the activity to provide quidance
during discussion both in groups and also in the general discussion. Moderation of group work by
the teacher educator would help tu complete the activity and achieve its objectives.

A case study generally involves listing objectives, collecting information, study, analysis,
and dizcussion to process the information gathered, followed by the cornpilation of information
from different groups and attainment of a generalization for action. The strategy promotes envi-
ronmentally based learning and enables lzarners to. . .

.. be curious and Yook for environmental issues/problerns which appear in the media.
.. be eager to bring articles to the notice of others including the teacher.

.. develop skills in the planning and collection of information through interviews and
questionnaires.

.. develop habits of meeting people in the community and interacting with them.
.. use skills in analysis and pursue discussions through cornmunication.

.. classify and interpret the information gathered.

‘Activity: Study of the food habits of local people.
Taraet qroup: Primary level preservice teachers.
Objectives:
After carrying out a case study, the preservice teacher will be able to. ..

.. design questions and interview people using questions to elicit information on the food
habits of people in the area.

.. tabulate the information collected to identify food items consumed.

.. draw graphs showing patterns of food consurnption, including frequency and amount of
consumption.

.. discuss the information collected with fellow colieaques.
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Procedure

.. gertve relationships or relate 1ood habits 10 CONSUMPTION of Tosd 1terns, thetr supply

and distribution.

.. generalize the food habits of people as vegetarians, nonvegetarians, rice eaters, etc.
.. group people into rnest eaters, egq eaters and vegetable eaters.

. . identify food fads and work for promotion of & scientific view toward diet and food.
.. relate food habits with work habits such as sedentary, manusl or hard labor.

.. communicate the information collected using charts, posters and models to interact

with the community.

.. promote the adoption of good food habits to meet the body's requirements.
. relate food habits with food shortages and identify the factors responsible.
.. explain the need for proper dizpazal of waste.

.. develop interest and locate information in newspapers and magazines about the foed

habits of people in other areass.

At the primary level this investigation may be limited to collection of simple information

on food items, grouping the items and deriving food habits accordingly. Secondary level trainees
may carry out the case study in more detsil as described below.

1} The teacher educator would explain an event for case study from a newspaper report about

2)

3)

4)

shortages of bread and vegetables in the market, to creste interest and curiosity far further
investigation.

The learners may propose to study the food consumed in terms of supply, demand and other
related aspects.

Small groups would visit differznt areas and meet people of different sqe groups. It is
possible that young people may be either at school or at work outside the home. Elderly
people may also be a good seurce of infermation.
A questionnaire may be prepared to elicit written or oral responses through interviews.
The learners will visit the localities at a convenient time. Information right be collected
regarding the following topics:

- -type of feod items people consume,

--the items consumed in the morming, at midday, or in the evening,

--the form in which food items are consumed, cooked or raw,

- -the frequency of consumption of food items (to elicit the amount of consumption of

different iterns) in order to compare specific items,
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- -the mode of supply for items in the town/village,
- -the means of waste disposal,

5) Each group may collect information either ina particular lacality or in certsin families.
Each qroup can be assigned to gather information on food items conzumed at a particular
time of day.

6) The groups would process the infor mation. After discussion and compilation of the data
recorded by all groups, information could be classified in terms of conaumption of each
item; availability through supply; factors responsible for shortages; and steps needed to
ensure reqular supply.

7) The group may then propose action which suppliers, sellers and conzumers would
undertake to ensure a proper balance between supply and consumption.

After the case study, the preservice teschers would be able to identify food habits of
people, factors responsible for shortages and the need for proper distribution of food itersz. The
discussion may cover the global implications of food shortsge, means to increase food production,
and the role of ecological knowledge in solving food problems vis-a-vwis population jzaues.

Qut of Classroom Activities

These are the outdoor education methods in which studies are carried out buth nutside a3
well as inside the school. The sctivities, done as part of the teaching/learning process, provide
first hand experience of the environment and helps in understanding natural relationships, envi-
ronmental principles and phenomena. The experience also helps learners to conceptually consol-
idate the information that they read in books, newspapers, magazines and other media sources.
These methods include field studies, project work and surveys. They provide an opportunity for
the learners fo. . .

... investigate individually or in groups.

... share information collected during an investigation.

... present one’s own view arrived at through investigation.

- .. .evaluate other view points and change ore’s value attributes, if necessary.

The out of school activities sometimes mentioned as out of wall experiences also help learners
develop. . .

.. An awareness about environmental problems.

.. Skills like observation, planning, experimentation, collection of information,
anal ysis of information and drawing inferences based on the study.

.. Abilities in arquing, attitudes for listening to other view points and appreciation
for logic.
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... Temper and patience Tor modInication of one's own intormation, attitudes and
values if required.

In addition, thesa methods promote the general ability of trainees to organize out-of-school
activities and help learners to investigate their own environment and related problems.

1¥. Field Studies

Preservice trainees, inorder to develop confidence must undertake field studies to study
environmental concepts and related issues and problems. Skills to organize a field trip ans steps
to optimize its output in terms of learning, need to be developed during preservice training. The
following steps are necessary for successful field outings to study environmental issues, ecological
principles, natural resources, and the role and impact of man's activities on environmentsal sys-
tems.

& survey of content in the sullabus: The teacher educator ftrainee should analyze the
syllabus and identify specific environmental topics/concepts.

A survey of the ares selected for study: Keeping in mind the topics identified in the
survey, the teacher educator should investigate an area before taking the trainess there
for tield studies. Knowledge of the study area would help the organizer plan the actual
work which the trainees would undertake. The teacher educator would have to identify and
carefully specify the work to be pursued bath in the field and in the laboratory after the
trainees undertake the field work.

The listing and collection of materisls required; The next step would be preparation of &
list and collection of items required to carry out the field work. The requirements would
be determined by the mode of operation and the resources available. For example, if the
aim of the field study iz to know the biota and abiota of an area, one compa2s, 9

ther mometer for temperature measurement, plastic bags and old newspapers would serve
the purposes of the whole class. But if different aspects are to be studied in smaller
groups, more of these items may be necessary.

A discussion on the scope of field study: The teacher educator, being the organizer of the
field trip, must discuss with the trainees the work to be done and information to te
collected. Responsibilities may be assigned to each group, if group work has been planned.
The method of transport and other points irnportant in reaching the site may be explained
and the teacher educator should accompany the trainees to the sight. Anadjustment of
timetables in the teacher training institute will have to be made for field studies. If the
organizer feels it is necessary to broaden the scope of study, he may take with him other
faculty members with academic backgrounds in areas like Geography or History. He may
also involve them in the planning so that they are able to help trainees on the spot. A
holistic approach to study of the environment through field work which will thus be more
interesting and fruitful requires a need for participation and planning by staff members
with expertise in different disciplines.

The analysis and interpretation of the dats collected during field work: Each group will
analyze the infor mation collected in the field and draw inferences. The groups will
present their findings to the class and seek responses. They may have to modify their
inferences in light of class discussions. The teacher educator would quide the discussion
and try to develop a consensus on the different environmental issues or problems covered
by the study. A report may be prepared by compiling qroup work and discussions.

92



The display of findings and initiation of further discussions: The ¢lass would display the
materials collected and details of the study, to motivate and create interest among others.
Similarly, a display could be put up to seek the reactions of community members and
initiate action at the cornmunity level, if required in respect to the investigation of
problems like control of air and water pollution, use of pesticides, unplanned urbanization
and environmental sanitation.

More activities can be planned to give experiences to preservice trainees so that they are
able to plan field studies for teaching the environment to their target qroup 1n primary and sec-
ondary schools.

As primary school children are very curious, enthusiastic and carry unbiased opinions
the trainees may orqganize simple field studies in their practice teaching to rmaintsin childrens’
interest in the immediate environment. An activity should be utilized to develop simple skillsin
such aress as obsersvation, collection of data, classification and drawing.
Activity 1: Study of the living and non living companents of the immediate environment.
Tarqet group: Primarylevel pressrvice teachers
Objectives:

The activity would enable preservice teachers to. .

.. observe non living and 1iving objects in their environment.

.. distinguish living from non-living objects bazed on such traits a3 locomotion, and
structure.

.. identify plants and animals in the area as flowering, non flowering, insects, birds and
larger animals.

.. Hist and group the plants as herbs, shrubs and trees.

.. distinquish plants from animatls found in the area.

.. explain biota of the area.

.. relate the number of l1iving and non living objects observed in the srea.

.. collect information about living orqanisms of other areas from newspapers and
magazines.

.. study populatien of different plants and animals occurring in the area.

.. discuss the features of living organisms by relating them with their environment.
.. collect samples of water and soil for testing.

.. study the characteristics of s0il and rocks in the area.

.. identify pollutants in air, water and soil.



Procedure:

1) The teacher educator will select an area in the immediate vici nity.

2) Groups will be formed for different assignments. One group should collect livi ng objects
while others identify and collect nonliving materials. Another group should record  general
information about the study area.

3) Each group will display their collections and present and their records. The class will
discuss and arrive at simple inferences, e.q. the environment has more nonliving objects,
or live animals outnumber plants; srmong the plants, most are trees or other groups are in
abundance; the area is free of smoke or garbage.

This may motivate the preservice teacher to show interest and curiosity in the st udy of biots and

nonliving materials in other areas.

Target qroup: Secondary level preservice teachars.

The 2ame activity could be planned for secondary level preservice teachers by extending
the study to the investigation of various types of living organizms and population studies of certain
species. Similarly, the nonliving components could be studied further with details of water and
soils. The learners would collect samples, analyze them in the laboratory and find contamination
ifitexists. This iz possible because the older children have developed manipulative, experimental

and interpretstive abilities and skills to carry out these field investigations. They alse may orga-
nize g discussion and exhibit at the community level, if required.

Activity 2: Study of the structure of different objects in the environment and recognition of pat-
terns.
Tarqget Group: Primarylevel preservice teschers
Objectives:
Through this activity the preservice teacher will be able to. ..
.. locate different objects such as buildings, parks, streets, trees and animals.

..work in a group to collect infor mation on the design of particular objects such as
buildings used for different purposes.

.. draw the shapes of various objects such as trees or animals to arrive at
generalizations as to contours and shapes.

.. discuss the observations collected on shapes of different objects and relate them with
functions.

.. draw maps to show means of transport and location of factories .
.. derive common designs for buildings and shapes of trees.

. relate the design of objects such as buildings to their purpose.
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.. relate the number of people who usze an object to the number and design of the sbject.
.. relate architectural design of buildings to climate and function.
.. appreciate the need for parks and qreen sreas in overcrowded places.

.. recognize the role of different designs in providing better functions and healthy
surroundings.

Procedure:

1) The teacher educator will select an area and give hints to trainees to note the designs of
buildings, streets, parks, and shapes of plants and animals.

2) Trainees in different groups are assigned to record the design of a particular group of
objects like buildings or the shapes of trees and anirmals.

3) Trainees would 8120 sketch the objects, if required to identify various shapes.

4) Each group will present their records and the class will arrive at certain generalizations
with the help of the teacher educator. The points arrived at tovards the end of discussion
may relate to, comrnon designs of buildings, cormron shapes of trees, designs comrmon to
school buildings, hospitals or markets and similarities between schools and other
buildings.

The teacher educator may help the trainees relate this atudy with other factors like rain, season,
sunlight, shade of trees, and functions such as life in the ares, professians, study, medicine or
business.

Tarqet qroup: Secondary level praservice teachers

The same activity may be further investigated with respect to factors such as the number
of buildings {overcrowding), number of infiabitants or ratio of buildings to green areas. This
would help in developing envirenmentally related attitudes and values. The trainees may develap
explanations of the necessity for maintaining green areas, changes required in designs of buildings
to save enerqy spent for lighting, and planning of parks, streets and buildings from an environ-
mental point of view. If the field studies indicate a few green spots, the trainees may initiate ac-
tion at a1l levels involving the inhabitants of the buildings to rnaintain qreen areas in the locality.

5) Project Work

Project work is one of the strategies or techniques employed for strengthening outdoor
education studies as well as the investigatory approach for 1earning about the environment and its
problems. The activity in this strategy has a defined gosal, and the scope of the investigation may
apply to many aspects of an environmental problem or situation. Moreover, in project work, the
means of investigation may change as a result of necessity, but the broader aim genersily remains
the same.
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This strategy encourages 1ndependent 1nvestigation by 1earners and has scope for involve-
ment of a community and its resources. It may be carried out individually or in groups. For ex-
arnple, a project to study air pollution may an3wer the folleswing questions:

- - How does air get polluted?

- -What are the pollutants?

--How can pollution be prevented?

--What measures are necessary to minimize pollution of the air?

- -'what role do human beings play in causing and preventing air pollution?

Project work may soretimes be restricted to preparation of mechanical rnodels to
demonstrate pollution of air or show equipment used to minimize pollution. Project work thus

develops the following armong lesrners. . .

.. 8kills for investigation, including obzervatian, collection of samples, collection of
infor mation frorm sources for inference and preparation of reports,

.. confidence needed to present information to the community and to approach the
community and different agencies for informatien.

..group spirit or team work if the project i3 carried out by a qroup.
.. skills in srquing the viewpoint develapad from the study.

.. the power needed to justify the findings and decisions arrived at the the project
report.

.. .anability to take apprapriate action either individually or through the
community to protect the environment.

... courage to speak for the right cause, free of any biased personal prejudices.
activity: The study of the various means of transport in a locality to sssess its impact on the
environment.

The activity a3 a project may be undertaken by a group to investigate the different means
of transport used by people, the types of vehicles used on roads, categorization of the vehicles into
powered and muscle driven, and determination of the relationship between number of vehicles and
number of people in the area.

Tarqet group: Primary level preservice teachers.
Dbjectives:
The project study will help preservice teachers to. . .

... identify vehicles releasing smoke.
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.. distinguish the different types of vehicles in the area.

.. group vehicles based on criteria such ss power driven, muscle driven, four wheelers,

three and two wheelers.

.. relate the number of vehicles to number of pesple.

.. recognize vehicles as a source of contamination of the air.

.. identify and establish the areas or spots with more automobile smoke.

.. identify fuels and their consumption in different vehicles.

.. collect infor mation about types of air poliutants in the locality.

.. list the health hazards of air pollution.

.. compare the air pollution information of the locality or sres with other areas and

identify areas with more or less pollution.

.. look for sources of air pollution other than vehicles.

.. display the infor mation collected on air pollution with the help of charts and posters.

.. prepare cartoons, posters and models to highlight different aspects of air pollution.

.. appreciate the need for preventing air pollution by improving the efficiency of

engines.

.. share information on air pollution with others including the community.

.. discuss with community elders efficient use of fuels and conservation of fuels through

Procedure:

means such as sharing of vehicles or transport.

1) Preservice teachers will divide into different groups. Each group will collect information
related to type of vehicle and observe the frequency of these vehicles at some traffic
junction.

2) Before the start of work, the group will prepare a list of cornmon vehicles, prepare a
table, and enter the observations made at the observation spot.

3) Groups will exchange infor mation and compile it.

4) Generalizations will be made after class discussions.

S) The class will discuss the role of vehicles in air pollution and means to prevent or control
pollution.

6) The class will identify the roles they are expected to play as citizens in controlling
pollution.
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Target group: Secondary level preservice teachers

The same project work may be undzriaken in an extended form by secondary school pre-
service teachers. They may deterrmine the consurmption of fuel in different types of vehicles, the
daily consumption of 2ach and relationships of this to pollutionin the air. They may collect infor -
mation frorn pollution monitoring stations set up at buay traffic junctions and petrol pumps. They
may involve the community to collect infor mation and invite the community to participate in
planning. Display of observations through posters, charts and models to initiate action at the
community level may siso be used.

6) Survey Work

This strategy helps to involve learners in carrying out simple data collection exercises
which provide basic information for planning other related activities. Based on the survey record
and project work, experimental investigations are carried out to learn more about the environ-
mental problems of the ares and to understand the totality of the environment.

A survey is generally carried out to gather information through questionnaires, opinion
sheets or personal interviews and to elicit opinions, feelings and attitudes of individuals an vari-
ous environmental issues/problems. For example, if one wants to know about water pollution in
an area, a survey would aim at deterrining sources of water, drinking water supplies and agencies
involved, water treatment plants, polluting agents in the ares, the role of human beings in water
pollution, and rmeasures that the community feels should be taken to prevent water poliution.
Tarqet qroup; Primary level preservice teschers.

The survey of sources of drinking water, their sources of contamination, the purposes for
which the water is used and personal hyngienic habits for keeping drinking water clean may be used
inasurvey by primary level preservice teachers. However it may be difficult to design ques-
tionnaires and interview questions for learners in the primary schonl. The teacher may either
design or help the children in preparing the questionnaires, opinionnaires or interview sheets.
Objectives:

The survey information will enable the preservice teachers to. . .

.. locate different sources of water in the ares.

.. identify the agencies involved in supply of water especially for drinking purposes.
. relate a source of water with its uses.
. recognize the soyrces or agents of drinking water pollution.

.. identify and relate the role of man in contarnination of differant sources of water.

.. 1dentify water borne diseases and preventive measures.

.. acquire knowledge of water treatment plants if any are being used for the purificstion
of water.
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.. appreciate the role of personal and community hygienic habits in preventing water
contamination.

.. design 8 questionnaite to elicit information from the community about different
aspects of water.

.. interview coramunity mermbers to get information about water sources, sources of
contamination, preventative messures and personal hygienic habits.

.. share information with others on water sources snd the use or misuze of water.

.. display the infor mation collected to mobilize opinion against contamination of water.
.. involve the community to get their opinions and feelings.

.. develop concern and positive attitudes for protecting the quality of drinking water.

... prepare models of water trestment plants.

Procedure

1)
2)

3)

4)
S)
6)

The preservice teachers would determine aspects to be surveyed.

Simple questions for questionnaire, opinion sheets and interviesws may be prepared based
on the following examples:

- -From which source does a family obtain drinking water?

- -How long has the family been living in the area?

- - Have thy found any change in the water supply source or quality of water?
- - Have they faced water shortages? If 3o, generally in which season?

- -What factors do they feel are responsible for water shortages?

- -How much water on sverage is used in their home?

- -How do the residents feel about the quality of water?

- -%hat are the contaminating agents/agencies responsible for pollution of drinking
water?

Trainees would divide themselves into groups and each qroup should take responsibility for
surveying a particular locality.

Trainees would visit the assigned areas and collect information.
The community peosple to be covered in the survey should be of all age groups.

After collection of information, the group would compile the data and identify the main
issues related to quality of water and judicious use would be emphasized during
discussions.
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7) Trainees may put up displays {showing sources of water, pollution, polluting agents,
precautions at all levels) and invite people from the community to participate in acticn
for maintaining quslity of drinking water.

8} The whole group would plan actions to prevent and control pollution of water.

Tarqet group: Secondary level preservice teschers

Further related activities for studying different water pollutants, their amounts and

chemical testing of samples may be planned in the form of project work especisily for secondary
level preservice teachers.

I Simulation Method

This is a method in which a simulated lesrning situation is provided to learners. The
assumed replica reflects the real sworld. It links the class with environmental situations in
reality. It has been found to be quite suitable for EE. Environmentally related simulated situa-
tions include location of factories and airports nesr residential aress, construction of a dsm, pop-
ulation growth and conservation of wildlife or its habitats. Such situations would cover important
environmental isaues and problems involving fundamental environmental principles. These could
be designed from information available in the media. The teacher educator 7trainee can simulate
situations on topics like pollution, lamd use, meteorological information, deforeststion and
afforestation and encourage the active participation of both learners and the teacher.

Skills and Competencies

This process aims at developing:

- -skills of investigation 1nvolving observations, analysis, synthesis and interpretation,

- -decision making abilities,

- -comprehensiveness and realization of the consequences of decision making abilities,

- -evalustion of alternatives, and

- -construction of value attributes.

The learning situation provided by the teacher educator can be studied through role play
techniques and games played by the preservice teachers. Recent studies (Connect, 1985) have
categorized simulation and games into four types; role playing, case studies, games and mechanical
(usually computer). The mode of presenting simulations is different in each type. For example,
in the case study technique a situation is presented through selected infor mation from printed
materials like reports, while role playing expects improvization by learnerz on the role being

played. Computer simulations are better at providing snswers3 than in helping to understand the
proceszes involved in arriving at answers.
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The simulation activity is carried out by identiTying the following rules and procedurss.
1) Learners are assigned roles or positions. These can also be deter mined by drawing lots, or
by learner preference. One preservice teacher would act a3 a conductor as well as the
moderator.

2) Learners are briefed about their roles, 2o that they may gsther more information related
to their roles.

3) While playing their respective roles each one will present his views before the group.
The order of presentation is either determined by draw or by the moderator inarder to
meet the content structure of the simulation provided.

4) The participants would participate in discussions with the consent of the moderator.

5) The moderator would guide discussions on differant issues keeping track of time.

Activity: Role Play

The government has proposed to construct a dam over a river at a particular site. &com-
mittee has been set up to hold hearings involving differant representatives. The committee has to
view the different aspects involved and advise the government about the feasibility of the project.
Tarqget qroup: Secondary level preservice teachers.
Objectives:

The preservice teacher will study different aspects of dam construction like. ..

.. .The economic aspects of the dam.

.. .The environmental considerations.

... The general development of the area.

Procedure:

Trainees would assume different roles and each one would be aszigned the role of say, an
economist, an environmentalist, an engineer, a government representative or a social worker.
The positions or roles each one undertakes can be further elaborated as mentioned below.

Role of an Economist
With this role, the task of the representative i3 to explain economic gains to the ponula-
tion in the area through employment opportunities, linkage of the area by better tranzport means,

power availability and educational facilities. These issues would be presented effectively to seek
approval of the project.
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Role of an Environmentalist

The task of this representative would be to answer questions involwing highlight the
environmental implications of the project. Questions addressed by this individual might include:

--Will it provide better environmental and living conditions to a few or to all?
--Are there long term implications that could prove detrimental to pesple of the area?

--Will the clearing of land by felling of trees for construction of rosds and other
structures disturb the natural balance?

- -How much of the productive land would be converted for infrastructure facilities?

- -What new environmental problems would arise?

Role of the Social ‘Worker

This individual may raise the point that a1l people in the area will not gain from the new
project. Some will lose their cultural heritage, traditions, beliefs, customs, and professions. It
may take time for local people to adapt to new professions.

This exercise would help the preservice teacher develop skilis for collecting and organiz-
ing information and arquing their respective roles. It would help them accept others’ view points
without any bias. The details of this simulation situation related to an environmental i2sue has
also been designed for the study of populations and is suggested to be included as part of 3 social
studies methods course st the elementary and secondary level. (Unesco, 1980).

Games

Use of games i35 a strategy to provide a simulation in the form of a game which lesrners are
required to play. Games emphasizing cultural, economic, and political aspects of the environment
with holistic approaches have been designed. A game is played with set rules and procedures. Itis
a variant of role playing. The game and its rules are introduced by the teacher educator. He must
define the purpose and rules to te followed by the players. The players know their roles, respon-
sibilities and that they have to obey the rules of the game. The player would develop abilities and
skills to plan moves and understand the roles and moves of ather players.

The game playing method of learning has flexibility in that teacher educators can cater to
the needs and interests of a particular group. It also helps the learner review learning by playing
the garme.
activity: Concept of a food chain and food web.

Target qroup: Primarylevel precervice teachers.

Objectives: Study of the living components of an environment and the different steps constituting
food chains.
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Procedure:

The teacher educator will explain the structure of a food chain. Al chains are intercon-
nected thus constituting a food web. The trainees may be given a simulated deck of cards bearing
the pictures and names of different organisms both plant and animal and showing their relation-
ship as predator or prey.

Each player has to expose a card one at @ time. [n every move he indicates the name of the
plant or animal on the card and also indicates whether it is prey or predator. The player can then
use any card from his hand and arrange the cards sequentially to form & food chain showing preda-
tors and prey. Ultimately the learner may construct a food chain with each card serving as an
appropriate step in the chain. The player using all his cards first, and constructing a correct food
chain will be the winner.

After the game i3 over the learners are involved in a discussion on the importance of a food
chain in an ecosystem, definitions of predator and prey, and the number of steps in the food chain.
It should motivate them to observe food relationships in their immediate environment.

Target group: Secondary level preservice teachers

At this level, the number of cards in the game should be increased to include more exam-
pies of predators and prey. The trainees should sttempt to construct webs and work out the num-
ber of food chains operating in each. Similarly, it may be extended to the construction of pyramids
indicating quantity in terms of number and biomass. The class, in groups, may also discuss the
role of man in the food chain. Related questions, such as; Are the activities of man shortening the
food chains? and, How could this be checked?, would further maintain the interest of learners.

8) Discussion or Debate Method

The discussion method is a group of strategies generally adopted to promote team work and
develop abilities for analysis, value clarification and positive attitudes among learners. The
environmental issues/problems to be discussed by the preservice teachers are presented through
films and slides or explained by the educator /teacher. Points are explained without stating solu-
tions. This method helps to motivate and arouse interest and curiosity among learners. For ex-
ample, beginning with a new report about leakage of gas from a factory, a class discussion, either
teacher guided or with one of the learners leading the group, could be used to discuss controversial
environmental issues such as the location of hazardous factories near residential areas, historical
monuments, or near water sources.

A discussion on local environmentsl issues like air and water contamination, garbage dis-
posal, unplanned urbanization, or clearing of forests provides opportunity for learners to ob-
serve, study and discuss their own surroundings and work toward maintaining clean and healthy
environments. The discussion method develops the ability to. .

.. understand the issue or question being raised.
.. react or respond to the points of others.

.. participate in guided and orderly learning.

.. speak, communicate and present points based on reason.
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... clarify values.
... evaluate arguments and change one’s own value position if necessary.
...workinagroup.

Discussions on particular environmental topics, especially controversial issues also con-
tribute to the development of skills in;

--oral communicstion,

- -organization and ver balization of thoughts,

- -discrimination between relevant and irrelevant information,
- -questioning and cross-questioning techniques, and

--Converting others to one's own view point through logical ressoning based on factual
information.

Guided discussion can be gainfully organized to involve the class or small groups of pre-
service teachers only if deliberate efforts are made for involving each and every learner. In addi-
tion, to make the discussion more orderly in terms of the relevance of questions, answers, and
time, the expected outcome must be visualized by the moderator to guide participants in the right
direction. The chances of raising a controversy because of personal beliefs, superstitions, or
other biases may lead to a waste of time and irrelevancy. But at the same time, learners must get
an opportunity to put forward their points of view and Teel involved in the teaching process.

Debate

This is another form of group work in the teaching/learning process. Controversial
issues related to the environment and allied problems are presented to the audience (other mem-
bers of the class or community) by groups, each comprised of three or more members depending
on the time available. One group speaks in favor and another against the iasue under debate. Each
member gets a few minutes to present his view point. Ultimately the teacher educator as a referee
would sumrnarize the points. The need for proper environmentalized action as a probable or ap-
propriate solution to the problem must be brought out by the person summarizing the proceedings.
The activity helps in developing skills related to. . .

... thought organization and precise presentation.
.. developing differences in attitude and prezentation of logical thought.
.. an ability to focus on the main points.
.. analysis of others’ viewpoints and presentation of terse reaponses.
.. identification of the values and attitudes possessed by others.
Debates can be organized on topics such as the role of trees in an environment, or popula-
hon growth at the elementary level. Topics like urban development, probiems with high rise

buildings and the effects of tourism on the environment would be appropriate at the secondary
level.
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9) Buzz Activity

This is a group exercise used as a teaching strategy to influence learning through partici-
pation. Srnall groups of learners discuss among themselves an environmental issue/problem
which was presented by the teacher. The learning situstion may be provided in the formof a
pamphlet, a film, slides or even a folder concerning such topics as fuel conservation, wildlife
conservation or endangered species. The learners would discuss the topics in their respective
groups for a short time and one member of each group would then present the information dis-
cussed. The moderator or guide may note the points on the blackboard and at the end, identify the
important points related to the problem.

The strategy of buzz sessions can also be helpful in determining the previous knowledge of
learners before starting a lesson/topic in the class. Materials in the form of written paragraphs,
folders, pictures or words related to environmental problems/concepts are distributed among
groups of four or five learners each. Each group would then discuss the topic for two or three
minutes, and the 1eader of each group would briefly present information about the topic. If the
preservice teachers are not responding well, the teacher educator must explain the topic to them
and help them recall infarmation related to the topic previously learned. For example, before
starting a discussion on an ecosystem, its structures and function, the teacher educator may dis-
tribute pictures of a riverside with tourists, a forest, and a paragraph containing information on
the food chains of the ecosystem. This allows the tescher educators to determine whether learners
are familiar with the topic and are able to recsll simple information about it. A buzz session
enables learners to. . .

.. .critically examine the information provided ina short period of time.
... share information with other mermbers of the group.
... assume leadership roles to present precise and accurate points.
It also develops skillsin. . .
... observation and anslysis of the issues.
...clarifying one's own vaiucz and attitudes while working on a team.
... evaluating the values and attitudes of »*’ .-~ members of the buzz group in light of the

infor mation discussed.

10) Brain Storming Session

This teaching strategy is employed to elicit the responses of learners about the environ-
mental issues/problems presented in the shortest period of time. Responses may not be up to the
expectations of the teacher educator and some may even be irrelevant, but it will generate interest
among the learners and help to assess strengths and weaknesses.

The preservice teachers are provided with different aspects of an issue through various
means, a slip of paper, a paragraph elaborating the environmental situation or perhaps a slide.
Learners are given four to five minutes or more depending on the complexity of the environmental
issue/problem being examined and are then required to present their point of view quickly and
precisely to the class. These points may then be written on the board. This technique can be used
if time is not available for critical analysis and sound reasoning 33 the exercise aims only at
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1nwolving the learners, getting whatever 1nformation they possess, and dizcussing the same before
instruction begins.

This strateqy can also be useful during teaching of a particular topic/concept. Even before
the lesson begins, the teacher may conduct a brief brain storming session to aszess the learner's
background on the topic and initiste one's lesson accordingly. For example, in starting a lesson on
environmental pollution, a brain storming activity may include numbered slips of paper with
words such as physical environment, abiotic factors, ecosystem, natural resources, and food chain
which are distributed to the preservice teschers. After a minute or so, the bearers of these slips
are asked to speak about their words. Points may be recorded on the bosrd by the teacher educator
with the word they describe. Afterwards, these points are arranged serially. After this brief
session, the teacher educator would know where to start the actual concept of pollutien. If learn-
ers do not respond favorably, the tescher educator will have to explain the environment and its
components first, before going on to its pollution aspects.

The brain storming session enables the tescher educators/teachers to deal with the lesson
accordingly after learning the background information the preservice teachers poasess: It alzo
helps the preservice teachers learn how to. . .

... respond gquickly.

.. overcome shyness and present idess even if they are not closely related to the main
issue.

.. avoid making premature judgements.
.. be cautious in making judgements within specific time limits.
.. be free and frank while participating in the activity without finding peraonal

weaknesses.

The Role of Teaching Aids in Teaching Methods and Strategies

The success of a particular teaching rethod and strateqy can be ensured to a large extent
by the use of suitable teaching aide. The latter vary in nature and range from sophisticated devices
like computers to simple low cost aids prepared from the environment itself. Environmental
concepts, issues and probiems can be better explained through the use of films, tape/slides and
photographs. These days a large number of films on environmental situations such as wildlife, air
and water pollution, deforestation and afforestation and the flors and fauna of different regions are
available.

The preservice trainees must be prepared to use various teaching aids like slide projec-
tors, audiovisual equipment, computers, and media to impart environmentally reiated topics.
Certain films developed to highlight social programs such as drug addiction, environmental sani-
tation, nutritional problems, urban development, and agricultural crops can be used to employ the
investigatory and discussion methods of teaching.

Teaching Aids for the Primary Level

These days postal stamps, first day covers, publicity campaigns through match boxes,
pamphlets, posters, newspapers and magazine reports all directly relate to the environment.
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Flora and fauna, means of transport, food habits, and other topics can be taught through the collec-
tion and classification of postal stamps and matchbox covers. These are appropriate aids for

buzz and brainstorming sessions. The environment itself provides numerous teaching aids. En-
vironmental studies can be taught effectively by using the environment as a laboratory and further
investigations may be carried out in the school after bringing in materials or samples from the
field. Learners would become acute observers in the study of their immediste environment.

Teaching Aids for the Secondariy level

The tesching aids employed appropriately also add to the effectiveness of teaching methods
at the secondary level. But in view of the financial and resource constraints prevailing in teacher
training institutions and schools, especially in developing countries, trainees shouid be given ex-
perience and encouraged to use low cost materials as aids for teaching environmental content.

4 variety of aids such as charts, models and maps are quite useful in teaching about the
environment. Some of the materials can be prepared by the trainees, not enly during training but
also once they beqin teaching. Some sids which are easily available or which can be prepared by
classroom teschers are discussed below.

Charts

These can be used effectively for teaching topics such as the components of forest ecosys-
tems, food chains, food webs, comparstive information on the structural and functional aspects of
pond, grassiand and forest ecosystems. They save time needed to draw information on the black-
board. Meatlydrawn sketches or even photographs can be used in the preparation of charts. They
also help to summarize and review important concepts taught.

Graphs

Graphs of different types may be used to present and discuss topics like weather and pop-
ulation. These would also be quite useful to illustrate changing patterns. Graphs can be prepared
using infor mation which appears in newspapers and in magazines.

Flip Charts

Flip charts, prepared with the help of diagrams, pictures and graphs are useful in teach-
ing concepts showing sequential development like ecological succession. These charts are also
helpful in developing a particular theme like conservation of natural resources.

Posters and Cartoons

The concepts related to environmental problems of hygiene environmental sanitation and
30il erosion can be taught with the help of poster and cartoens. These are generally prepared and
used in public awareness campaigns on environmental issues. Pamphlets prepared by the depart-
ments of health, agriculture, animal husbandry, and petroleum can be used to teach curricular
content especially to motivate learners. Cartoons on the use of pesticides, fertilizers, pollution
and other topics can help to initiate discussions and imaginative thinking. Three dimensional pic-
tures, posters, models, and display panels like those used in natural history museums are also
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userul Tor presenting environrmental 133ues, Tor 1nstance, water supply systems, and transport
systems might be illustrated with these. Other means of arousing learner interest could be the
involvement of popular folk singers, use of puppet programs on wildlife, and folk dances or plays
written on such topics as the importance of trees and the role of people in protecting the environ-
ment.

Maps

A map is ancther easily available type of teaching aid which is especially effective for
teaching geographical relationships in various ecosystems, distribution of natural resources,
distribution of water systems and transport means. Learners may map an srea of study during a
field trip using different symbols, or maps can be used in a discussion of the geomorphology of the
earth, or distribution of plants and animals. Trainees should also learn to use a compass and other
simple mapping tools.

Low Cost Aids

Low cost aids can also be developed with pictures availsble from calendars, magazines or
periodicals which illustrate various environmental situations. These may prove to be quite uzefyl
and slso abundant. Topics which they may depict include, distribution of water sources, transport
means, historical monuments, agricultural practices snd health zervices.

Along with information about low cost teaching aids, trainees may alzo be given experience
in using more sophisticated audiovisual aids such as a tape/slide programs, slide presentations and
videotapes on topics like wildlife, natural resources, pollution, and the impact of human activities
on environmental quality to name a few. These aids are available from different departments and
can be obtained on loan or rented from educational film libraries or from the depsrtment of health,
agriculture or environment. The availability of slide projectors, overhead projectors, and cas-
sette players are possible constraints in this area. The experience of uzing these aids during the
training schools would enable trainees to make use of these aids if they are available in schools.
They are also commercially available at a reasonable cost.

Computers

These days teaching aids such as cornputers are becoming more common. Cornputer
assisted teaching and learning is quite relevant to the environmentally relsted topics of population,
ecological interrelationship, natural resources, their uzes and danger of depletion. Computer
programs are quite useful in the production of graphics and also for mathermatical expressions and
the use of numerical data and its extrapolstion. For instance, information on population growthin
relation to food supply and nonrenewable rescurces can be extrapolated on a computer. This helps
to predict the carrying capacity of the environment. Such predictions of population increases over
long periods can help in making decisions about food production and supply. These studies also help
in planning limits to population growth. The extrapolation of data is otherwise difficuitin the
classsroom. Relationships such as predator-prey, disease causing organisms, crop production and
fertilizer and pesticide use can also be taught with the help of computers. A computer program
demonstrating predator-prey relationships can help to study the effects of an incresse in prey
population on both the number of predators and prey, as well as the effect of an increase in
predator number on both prey and their populations. A means to stabilize predator and prey
populations might also be predicted.
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Chapter Eight

Foundational Education and its Environmentalization

Basic paychological concepts underlying education affect classroom practice. The mare the
teacher knows about learners, their growth patterns and the unigue stages through which they
pass, the better he can adapt his teaching to meet the individual needs of learners.

Any course of training for teachers, therefore, should incorporate relevant theories and
acquaint the trainee with research in child development, motivation of the learner and evaluation
of learning outcomes. Inother words, a teacher training course has to make room for learning
theories and their application.

Fields of study and interests of educational psychologists, however , are varied. But es-
sentially, educational psychologists design and conduct experiments for educational purposes and
apply the findings of general paycheloqy to understand the process of education. These two domains
of activities of educational psychologists, therefore, are within the area of a foundational education
course. The study of educational psychology and theories of learning, however, are not meant for
the advocacy of one particular method of teaching, but for providing a variety of ideas which might
help one understand student behavior and improve teaching techniques. What follows iz an outline
of 8 proposed course and the essentials of theoretical content befitling that vutline. A foundational
course, a3 its name suggests, need not be restricted to teacher training for environmental educa-
tion alone. Hopefully, the foundational course outline here should be applicable for any teacher
training program.

A Historical Overview of Theoretical Trends

Major theoretical issues in child development can be divided into two main cateqories,
those dealing with control and requlation of development, and those dealing with nonregulatory
properties of the developmental process. The requlatory properties are relsted to factors that de-
termine development, their interaction and their relative influence. The nonregulatory class of
theoretical issues i3 concerned with such problems as continuity and discontinuity in the mainte-
nance of developmental individuality.

These issues can be understood and comprehended at various levels, and same of these
levels may be beyond the scope of this teacher training course. The present sectiun, therefore, is
devoted to a historical survey of various currents of thoughts dealing with the nature of the child
and the control of develoapment. 1t is intended to be a conceptual introduction to the issues which
are mentioned sbove and which are often referred to in developmental ressarch.

The requlation of human development has long been a controversial issue. Recent theoret-
ical writings, however, indicate that the nature/nurture controversy has somewhat abated. Na-
ture ( hereditary endowments) and nurture {the environment) sre not regarded today as mutually
exciusive factors. Yet, for an understanding of contemporary complications within each theoreti-
cal position, an explicit considerationiof the historical roots of various theoretical positions is
necessary.
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Preformationist Approaches

As we analyze the theories of development, we find that one extreme positicn is a prefor-
mationist approach, which ernphasizes the contributions of endogenous and innate factors in
learning. The fundamental thesis of preformationism denies the importance of development in
human ontogeny. A man’s personslity, his cognitive, perceptual, emotional and social reaction
tendencies, even his values and motives, do not undergo a qualitative differentiation with time,
according to the preformationist theory. Instead, all these are presumed to exist preformed at
birth.

The preformationist pesition is obviously related to & theological conception of man's
instantaneous creation. A prescientific embryologicsl counterpart of this point of view was the
homuncular theory of human reproduction. It was once believed that 8 miniature man, fully
formed, was embodied in the sperm. Implanted into the uterus, the sperm simply grew in size
until full term fets] size was attained st the end of gestation.

In a modern context, in the realm of cognition, prefor mationism was represzentad by the
doctrine of innate ideas  i.e. ideas existing independently of individual experience. Freud's
{ 1935) “phylogenetic unconsciousness” included an inherited identification with the like-sexed
parent as the basis for resolving an Uedipus complex, prior to any opportunity for inter personsl
experience.

"Tabula Rasa” Approaches

Developmental theories which evidence the opposite extreme, include such movements as
hurnanism, behaviorism, "situational determinism”, etc. If preformationist approaches wers at
one end of & continuum embracing the various theories concerned with the requlation of human
development, these ideological movements would have to be placed at the other end of the same
continuum. Hence, collectively they are said to represent “tabula rasa” approaches {literally
“blank slate™), indicating that they regard no fundamental predispositions as inherent in the raw
material from which behavior and personality develop. Underlying all these approaches is the
emphasis on the preeminent role in determining the outcome of developrent.

The most basic feature of the "tabula raza” approach is its emphasis on the plasticity of
human beings. inits extreme form, this approach emphasizes the importance of environmental
deter minants of development. Lamarkism is an example of the extreme environmentalist position
in biology. This theoryis based on the assumption that the genotype as well as the phenotype can
be altered by prolonged expozure to certain environmental conditions.

The humanistic movement in education 13 3 "tabula rasa” approach which has championed
an environmentalist position . Humanism maintains that, given proper envirenment or conditions
of nurturance, the potentialities of human development are almost unlimited in scope and direc-
tion.

Predeter ministic Approsches

Somewhere between the above two extremes is the predeterministic position on which rest
many a current theoretical proposition. Predeter ministic doctrines satisfy the minimal criteria
of a developmental approach in that they suggest that successive stages of development of an
organism are an outcome of 3 process of qualitative differentiation of form. On the other hand,
predeterminists recognize interaction between an individual and his environment and acknowledge
in varying degrees, the influence of the environment on development.

’

110



The first definite theory of child development with predeter ministic orientation was pro-
poged by the famous French philosopher of the eighteenth century J.J. Rousseau. He suggested that
development consists of a series of internally requiated sequential stages, which are transformed
from the less differentiated to the more differentiated form according to & prearranged design. The
importance of the environment lies inits interference with or facilitation of the process of zelf-
regulation and spontaneous rnaturation.

The educational implications of predeterminism were in its recognition of 1) the child's
contribution to his own development, 2) the influence of expressed interests and spontaneously
undertaken activities, and 3) the importance of an unstructured, noncoercive instructional cli-
mate. These implications have had considerable influence on all subsequent educationsl theories
and practices, and are the predecessor of the present day, nondirective, child centered approaches
to education and training.

One historically significant offshoot of Rousseau’s conception of development was the
theory that while progressing through various stages of growth toward maturity, the child reca-
pitulates the phylogenetic and cultural history of the human race. G. Stanley Hall {1546 -
1924), (Hall, 1904), elaborated on this theory in great detail. However, in light of emerging
data in comparative child development, and of changing concepts of interrelationship between cul-
tural environment, genetic endowment and individual developrent, the recapitulation theoryis no
longer accepted as a fruitful approach to problems in developmental psychology.

A more widely accepted predeter ministic position was Arnold Gesell's theory of maturation
(1933). Gesell proposed an embryological model for all those aspects of human development,
structural, physiological, behavioral and psychelogicsl, which “are obedient to identical laws of
developmental morphology.” In all these areas, Gesell argued, endogenous factorz deter mine the
basic direction of differentiation and patterning. Environmental factors support and modify, but
do not generate the progressions of development.

This embryological model finds some support when applied to the development of struc-
tures, functions and behaviors which are phylogenetic in nsture. But for the postnatal develop-
ment of humans, which is influenced by individual experience and cultural environment, Gesell's
theory is found wanting.

Jean Piaget’s theory of cognitive development is one of the most remarkable among all
modern developmental theories. ¥hile his theory might be characterized as predeter ministic, it
also emphasizes an interaction between heredity and the environment.

Piaget postulated that cognitive development proceeds through a fixed sequence of stages
from infancy to adulthood, including four main stages and various substages. The stages and sub-
stages are:

1) Sensori-motor {birth to two years).

2} Preoperational (two to seven years), which is sub-divided into the earlier

preconceptual stage (two to four years) and later intuitive stage {four to seven

years).

3) Concrete operationsl (seven to eleven years) and

4) Formal operational {eleven to sixteen years).
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The development through these stages moves from concrete thinking to more abstract
thinking. What is more important about these stages is not their correspondence to particular age
levels (cultural differences, socisl class, intelligence, etc. change the age parameters of these
stages), but their fixed order of succession. Hence, Piaget's theory might be considered predeter-
ministic.

Piaget slso subscribed to an interactional position, as he suqgested that there are some
factors which affect transition through his atages of intellectual development. Those factora and
their respective influence are described below.

1) Maturation ,in Gesell's sense, is important because postnatsl development is a
continuation of embryogenesis. "Maturation of the nervous system can do no more
than determine the totality of possibilities and impossibilities at a given stage. A
particular social environment remains indispensable for the realization of these
possibilities” (Inhelder and Piaget, 1958).

2) Social interactien influences intellectual development through transmission of
language and education.

3) Physical experience contributes to cognitive knowledge through an individual's ability
to act upon objects and to for mulate abstractions about them.

4. Equilibration (self-regulation), which Piaget considered to be the most fundamental
of all four factors, is the progressive interior organization of knowledge ina
stepwise fashion.

Equilibration, according to Piaget, is to be considersd within the framework of intelli-
gence, which is merely a process of adsptation and orgsnization. Cognitive acts are acts of organi-
2ation of and adaptation to the perceived environment. Organization entails the integration of what
Piaget called schemata (singular: schema) or mental structures, structures that are mental coun-
terparts or biological means of adaptation. Adaptation, on the ather hand, iz a move toward equi-
librium in the organism’s interaction with the environment. Organization and adaptation, there-
fore are not separate processes.

Equilibration also can be described as the balance between two invariant proceszes of
assimilation and accommodation. Assimilation is a continuous cognitive process by which a person
integrates new stimulus events into existing schemata. Assimilation does not initiate the develop-
ment of schemata, but affects the growth of an existing schema.

wWhen a child is confronted with stimuli which cannot be assimilated into existing
schemata, the child either crestes new schemata into which he can place a new stimulus, or he
modifies an existing schema so that the stimulus fits. Both of these processes are forms of accom-
modation. Accommodation is the creation of new schemata or modification of the old.

The processes of assimilation and accommodatien are necessary for cognitive growth and
development. A balance between assimilation and accomrodation i3 83 necessary as the processes
themselves. This balance iz what Piaget called equilibrium . Disequilibrium, then, iz imbalance
between assi milation and accommodation. Coqnitive development is marked by & series of equilib-
rium-disequilibrium states.
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Summary

The above sccount more or less summarized different past theorstical concepts regarding
the mental development of the child. This may well serve as an introduction, in a teacher-training
course, to addreasing the actual implications of theoretical concepts for education in general. Some
of the theoretical postulates described 2arlier in the foregoing portion are obsolete and are only of
historical importance. Therefore, the rest of the course may be directed towards fuller accounts
of more current and widely accepted ideas, their critique and their possible applications in the
classroom.

More Recent Theories

it is more generally accepted today that the intellectual develepment of the child 13 a com-
plex affair and is the resultant expression of interactions between physical, intellectual, social
and emotional factors. The following section of the course is intended to provide a resume of the
work of same renowned theorists on development and to interpret their theories for classroom
teachers.

Theories of Cognition
1) Piaget's Theory

The questien of intelligence always attracted Piaget. Intelligence, according to Piaget, has
three components; content, function and structure. Content is the observabie behavior which
changes with age and speech is an example of content. Function refers to the invariants, assimila-
tion and accommodation, which are stable throughout life. Structure refers to the schemata which
explain the occurrence of particular behaviors.

To sum up the basic Piagetian premises: environmental stimuli filter through the func-
tions (invariants) resulting in structure, which changes with age and which accounts for the con-
tent. Content also changes with age and, together with structure, is organized into schemata.

Action and Cognition

Cognitive development, according to Piaget, requires action. The development of cognitive
structures is ensured only if the child assimilates and accornmodates stimuli in the environment.
An infant learns to differentiate between a nipple and the edge of a blanket as he acts on themn both.
Experience alone, however, does not ensure development, but development cannot take place
without it. Children develop three kinds of knowledge: physical, logical mathermatical and social
arbitrary. Each kind of knoswledge, for different reasons, requires the child’s action.

The child develops physical knowledge about an object by manipulating the object.
Knowledge of objects can only be acquired by personal experience and cannot be acquired by
reading or listening to what others have to say about those objects.

Like physical knowledge, logical mathematical knowledge can develop only if the child acts
on objects. But the difference between physical and Togical mathematical knowledge is that the
latter is not inherent in objects, but is constructed from th actions of the child on objects. tnthe
development of this kind of knowledge, the nature of the object is not critical. Rather, itis the
child’s physical manipulations of objects which permits him to generate logical mathematical
knowledge.
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Social arbitrary knowledge includes knowledge of rules, laws, morals, values, ethics and
language systems. Social arbitrary knowledge cannot be extrscted from actions on objects in the
same manner that physical and logical mathematical knowledge can, but is constructed by children
from their action (interactions with) on other people. As children interact with each other, and
with adults, opportunities develop for the construction of social arbitrary knowledge.

Piaget differed from other theorists and especially from classicsl behaviorists in that he
rejected the notion of extrinsic “needs” (externasl forces) as being responsible for motivation.
Therefore, reinforcement, which is central to behaviorism, dees not find a place in Piagetian
theory. The "need” to engage in cognitive activity, according to Piaget, is an intrinsic fsctor.
Motivation comes from within the organism. Piaget argued that once developed, cognitive struc-
tures perpetuate themselves by more functioning. Therefore, there is anintrinsic tendency to
assimilate and accommodate the environment.

Piagetian Periods of Development

For purposes of conceptualizing cognitive growth, Piaget divided intellectual developrent
into four broad periods. Each of these perieds has several developmental characteristics which
might provide data for the for mation of optional learning conditions. Together with some of his
other works, information on the Piagetian perieds offer definite quidelines for teaching and cur-
ricutum construction. Therefore, our course content should include & brief description of these
four periods a3 outlined by Piaget.

a) The period of sensori- motor intelligence {0- 2 years)

Mental development begins the morment the child i2 born. Sensori-motor behaviors that
occur from birth onward are necessary for and instrumental in later cognitive developrnent.
During this perind the behavior of the child i3 primarily motor. Piaget divided the sensory motor
period into six stages in which progressively complex patterns of intellactual behavior evolve.
Further details may not be directly relevant in the present context.

b) The period of preoperational thought (2-7 years)

The preaperational period i3 s time of transition when the child evolves from one wha
functions primarily in a sensori-motor mode to one who functions increasingly in 3 conceptual and
representations] mode. The thought of the preoperational child is more advanced than the thought
of the sensori-motor child. 1t is no longer restricted to immediate perceptusl and motor events.
Thought is representational but when conflicts arize between perception and thought, children
using preoperational reasoning make judgements based on perception. Again, the child at this stsge
s unable to reverse operation and cannot follow transformation because perceptions are centered.
These characteristics resultin slow, concrete and restricted thought. However, language is
acquired very rapidly between the ages of two and four.

Some of the characteriatics of preoperational thought, which in fact are obatacles to the
development of logical thought, are eqocentrism, inability to tend to transformation, centration,
and reversibility. Egocentrism iz manifest in all the behavior of the preoperatianal child and is
the tendency to center on the self. For example, the thought patterns of young children are pri-
marily egocentric, meaning that children are unable to take into account another perann’s point of
view.

{nability to attend to transformation means that the child focuses on the elementsin a

sequence of any transformation, rather than on the transformation per se. For example, ifa pen-
¢il is held upright and i3 allowed to fall, it passes from an original verticai state to a final hori-
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zontal state through 8 series of successive stages. The preoperational child, after viewing the
pencil fall, cannot draw, or reproduce in any other way, the successive steps of the transforma-
tion. They usually reproduce only the initial and final positions that the pencil asaumes. At the
preoperational stage, when a child is presented with a visual stimulus, he tends to center or fix
hiz sttention on a limited perceptual aspect of the stimulus. The child seems to be unable to ex-
plore all aspects of the stimulus, or decenter his visual perception.

Nonreversibility is yet another characteristic limitation at the preoperational period.
Reversibility means that an ingividual can follow the line of ressoning back to where it started. If
a child without reversible thought is shown two equal-length rows of eight coins each, he agrees
that each row has the same number of coing. If one of the rows is lengthened, the child does not
agree that there are the same number of coins in each row. Partof the child's problem is that he
is not able to reverse the act of lengthening. He cannot conceive the equivalence of number when
there is a perceptual change in dimension even though the latter is irrelevant. As cognitive
development proceeds, the child develops his construction of reversibility.

Logical thought first appears toward the end of the preoperational pericd, 83 an individual
develops the ability to conserve. Conservation is the conceptualization that the amount or quantity
of @ matter atays the same regardless of any changes in an irrelevant dimensicn.

There are several types of conservation suggested by Piaget; conservation of number,
conservstion of area, or conservation of liquid. A large number of research studies have been made
on conservation learning meaning the transformation from nonconserwvation to conservation
thoughts. Sorne of these studies may be reviewed as a part of the course work [e.q, those by
Urgiris (1968, Elkind (1961), Gruen (1965}, and Wohlwill and Lowe {1962)].

¢) The period of Concrete Operations {7 to 11 years)

During the period of concrete operations, a child develops logical operations. These oper-
ations are thought processes that can be applied to concrete problems. Inother words, the con-
crete operational child makes cognitive or logical decisions as opposed to perceptual decisions. He
decenters his perceptions and attends to transformations. More importantly, the concrete opera-
tional child attains reversibility of operations. In Piagetian terms, schemata for the operations of
seriation and classification appear and superior concepts of causality, space, time and speed
evolve.

However at this period, the child generally cannot yet apply his logic to problems that are
hypothetical or abstract or purely verbsl. But if those same problems are presented in terms of
real objects, the child can apply his logical operations and solve the problems. Therefore, the
concrete operational period is a period of transition, between preoperational { prelogical) thought
and completely logical thought. More specifically, 1iberation from eqocentrism, progressive
socialization, decentralization, ability to focus on successive steps in a transformation and ability
to solve conservation problems characterize a concrete operational child.

While the thinking of the preoperational child is dominated by eqocentrism, the concrete
operational child is aware that others can come to conclusions that are different from his. Simul-
taneously the child becomes incressingly social. Decentering, which means taking into account all
the salient features of objects, permits the child to think of logical solutions to concrete problems.
The concrete operational child becomes able to coordinate and focus an successive steps in the
transformation. He views successive steps in a transformation as distinct and independent events.
The concrete operational child also gives an understanding of reversibility as can be iltustrated by
the following example. A child is shown three balls of the same size, but each of a different color
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(A,BandC). The balls are placed in a cylinder in the order &, B,C. Mow, if the cylinder i3 rotated
180 degrees, a prevperational child would expect that the balls existed in the same old order
A,B.,C. Aconcrete operational child, however, would not have any trouble with the atove problem,
30 concrete thought is reversible.

During the period of concrete operation, the abilities to decenter , to follow transforma-
tions and to reverse operations are instrumental in developing conservation skills. Usuall iy the
conservation of (1) number problems, {2) area and mass problems snd {3) conservation and
volume problems, which are put here in increasing order of complexity, are approached correct] y
with progressing age within the period of concrete operstions.

Cognitively, the attainment of logical operations is the hallmark of the concrete opera-
tional individual. If a preoperational child is shown twa sticks of alightly different lengths (A and
B), he can visually determine that A is shorter than B. If he is then shown sticks B and C (where
B is sharter than C), he can agsin determine that B is shorter than C. But if the child iz then ssked
to compare A to C {while A is hidden), he cannot make the appropriate deduction (4 < B,

B <C, therefore A <C). The concrete operational child can mentally order this type of series
regarding length, weight and volume. The abilities to clsssify, to determine causality, and to solve
simple problems involving time and speed are alao examples of other cognitive sttainments which
characterize the concrete operational child.

d) The period of forinal operations (11 to 16 years)

According to Piaget, the child's cognitive structures reach maturity during this period.
From the end of the period of for mal operations, changes in intellectual sbilities are quantitstive
and no longer qualitative, with respect to logical operations and structures. During the period of
formal operations, the child is better able to arganize dats, to reason scientifically, and to generate
hypotheses or solve problems invelving inverse reciprocal relations, complex verbal problems,
combinatorial logic, proportions and conservation of movernent and other hypothetical issues.
However , one should not assume that all adolescents and adults fully develop formal cperations.

Cornbinatorial thought may be exerplified by the following situation. Suppose there are
five beakers containing coloriess liquids. A combination of three liquids (1, 3and 5) produces a
yellow colar. The child is shown the colored liquid but he is not told how it i3 produced. When he
i asked to produce the yellow color, a concrete operational child may start systematically by
mixing two liquids at a time but as he proceeds without result, may lose patience and resart to wild
guesses. Incontrast, the child with formai operations will note all the lugically possible solutions.

Hypothetical problems, which require formation of assumptions, can be handled only by
the formal operationsl child. Similarly, the inverse of a reciprocal, which often bordera on the
hypothetical, requires for mal operations to be comprehended. Suppose a child is told to sssurme
that if a woman is fair, she is pretty, and i3 asked the following questions.

1) If awomnan named Sally is not pretty, is she fair?

2) 1fSallyis not fair, is she pretty?

Whereas a concrete operational child may have problems in handling such questions, a for mal
operational child does not.

The concept of proportion can be seen in the action of a child using a seesasw balance.
Before the age of seven, the child has difficulty equalizing weights on a balance. She is aware that a
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balance of two 31des 13 possible but then can do the balancing only on a trial-and-error basis.
After age seven, children discover that a amall weight on one side can balance a larger weight on
the other if the former is placed at a qreater distance fram the fulcrur than the larger weight.
They learn to balance weights on two 31des 1n a more systematic manner but cannot coordinate the
two functions of weight and length in a definite proportion. The formal operation child appreciates
the proportion principle (W/L = 2 /2L) which states that an increase in weight on one side of
the fulcrum can be compensated for by an increase in distance fror the fulerum on the other side.

Conservation of movement can be exemplified with a pendulum problem. A pendulurm ¢an
be made to swing faster by adjusting the length of the string. The shorter the string, the faster the
movement. ‘When asked to adjust the speed of a pendulum, the concrete aperational child insists on
adjusting the weight of the penduium. During the period of formal operations, children learn to
separate weight and length.

Implications of Piaget's theory for Education

Although Piaget's research was not directed toward education and teaching, his theory re-
garding how children learn has considerable relevance to education. Therefore, the application of
his theory to educational practice requires that it be translated into applied settings.

Inwvariance of concept acquisition

According to Piaget, cognitive structures or schemata develop in an invariant sequence.
That means, the course of development is the same for all children, although the ages at which they
attain particular structures may vary with intelligence and social environment. Piaget, hovwever,
described cognitive development,and did not determine how it should proceed. Other sequences may
be possible although those sequences should meet the criteria that successive structures incorpa-
rate previous structures inan integrative and hierarchical fashion.

If we assume, as Piaget did, that concept acquisition is invariant, then the Piagetian model
of invariance has tremendous educational significance in determining when to tesch specific con-
cepts. Curriculum sequences however, should be designed with childrens’ changing cognitive
status in mind. Children will learn,ie. develop schemata, only when they have prerequisite cog-
nitive skills. Readiness tolearn, according to Piaget, appears when a child is ready to develop 3
particular concept using the schemata that are necessary.

How knowledge is acquired

Of still greater significance than the above is the Piagetian ides that children construct
knowledge through actions on objects. A meaningful concept of an abject can only be acquired from
or elaborated ypon by a child's action on an object. Pictures of the object, stories about the abject
or reading about it are all inadequate for development of knowledge concerning that object for the
child.

Logical mathernatical knowledge is also developed from actions on objects. But the impor-
tant precondition here is the nature of the child’s action on the ebject and not the nature of the
particular object. Nurber, length and area concepts cannot be developed by reading about them.
Children have to manipulate objects to comprehend these concepts. Similarly, the construction of
social /arbitrary knowledge is possible through the child's action on, and interaction with, other
people. This form of knowledge, like the other types, cannot be transmitted through words or
other symbols.
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11. Bruner snd Cognitive Growth.

Jerome Bruner (1915) is another notable cognitivist whose work has produced notable
educational change. Therefore, a discussion of Bruner's interpretstion of the learning processes
should be included in a teacher training course, especially because Bruner’s major assumption i3
that teaching is an effort to assist qrowth. Cognitive growth, according to Bruner, has the follow-
ing essentisl characteristics.

1} Freedom from environmental control Intellectual growth, according to Sruner,
involves gradual independence of a child's response from an immediate stimulus. This is a vital
point of distinction between Bruner and behaviorists. Much of a young child's behavior can be
predicted if the stimuli around him are known. Hewever as children qrow mentally they increas-
ingly maintain a desired response although stimuli change.

2) A Model of the World Intellectual growth depends upon the child's construction of &
model for the world around him. This mental image of the world, sctively constructed by the child
enables him to use new information for comparizon, judgement and prediction.

2

3) Symbolism Inteilectusl development involves a growing skill in symbolic activity.
Children begin to uze propositions or statements reflecting a logical mathematical capability
which did not previously exist.

4) Interactions Development i3 the outcorne of interactions between a teacher and
learner.

S) Lanquage Language facilitates lesrning, not only through communication but also by
as2isting the child to create order in his environment.

6)Competence Intellectual development is marked by anincreasing competerce in atten-
dance to several possibilities. Anexample of this may be Piaget’s conservation experiments in
which the growing child rightly points out that the quantity of 1iquid remains the same and does not
change when that quantity is moved between containers of different shape and size

The relevance of these ideas to teaching is obvious. Bruner believes that these character-
istics help the learner pass through three distinct cognitive phases which are described below.

1) Yery young children know the world only through acting on objects, otherwise the
objects do not exist. Bruner calls this the enactive mode of representation, which is
the first level of representation.

2) The second level is what Bruner terms the iconic mode of reoresentstion which
involves perceptual organization. It helps the child discover a patternin
apparently unrelated ideas. Children at the iconic level need concrete objects and
activities 3o they can absord them perceptually.

3} The third and highest level is the symbolic mode of representation which involves
symbolic activities such as those underiying mathematics and lanquage. Children at
this level achieve ability in problem solving and they engage in creative thinking.
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Learning of any subject, according to Bruner, involves three processes, which are aimost
simultanecus processes. They are:

1) Acquisition of new information This allows the child to incor porate environmental
stimuli using a mode of representation that he is capable of for instance by physical
action, by for ming irnages or by abstracting and comparing.

2) Transformation of information: Going beyond the infor mation given, the learner
transforms new information by manipulating or changing it to meet new tasks.

3) Evaluation of information: The final phase i3 evaluation by which the learner

attempts to judge whether his manipulation of information has been adequate or
correct.

All this forms the basis for Bruner's idea of a spiral curriculum. This means that the
teacher can introduce apparently difficult ideas {or those ideas which are traditionally introduced
to older children or young adults) to younger children, if a conacious effort is made to determine
the representational level to which these children belong. In other words, the subject matter can
be divided into small units that match the mode of representation of the respective target groups
and then be introduced to children at different times with increasing awareness.

1. AComparison Between the Theories of Piaget and Bruner

There are remarkable similarities, and also marked differances between the theoretical
postulates of Piaget and Bruner.

A. Both believe that mental development occurs in phases (see table below) although
there are differences in the details of those phases.

Piaget's Phases Bruner's Phases
Sensori-motor Enactive
Preoperational lconic

Concrete Operations

Formal Operations Symbolic

B. Both agree that mental development involves qualitative changes in cognitive
structures and that action in infancy is the primary prerequisite for normal
intellectual growth.

C. Bruner believes that lanquage facilitates mental performance, while Piaget states that
language is an outcome of mental competence.

D. Bruner stresses, more than Piaget, the role of a culture in mental development.
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E. Piaget's theory is highly formal, mathematical and logical, while Bruner’'s emphasis
is more on paychological formation.

in conclusion, both offer insights into cognitive growth at different ages. They agree that
the child's early activities require considerable manipulation of objects. At higher leveis, au-
thentic cognitive activity may occur through advanced abstractions and reflections. Directiyor
indirectly, their work influences the content and techniques of teaching. Therefore, some exam-
ples have been cited above which may be tried by an alert teacher in his/her classroom.

I¥. Other Considerstions

The important questions involving these theorists, on the one hand, and the practice of
teaching on the other are:

1) Are there ideal times for the teaching of certain topics/ideas/subjects?

2) s there an ideal sequence for a subject that matches descriptions of cognitive
development?

in trying to adapt educational practices according to modern cognitivists, we should not forget the
lessons that great innovators of the past also taught us.

Perhaps one of the greatest educational philosophers of all times, John Dewey (1859-
1952) emphasized learning by doing, an idea which has qained wide support from many sducators
today. At the heart of the learming process, according to Dewey, i3 the child's growing ability to
define a problem, form hypotheses, decide which solution is best and finally test the choice. The
role of the teacher here is to present children with meaningful problems. The child i3 active and
learns in the process to think whether he i3 genuinely invoived in the soiution of pertinent prob-
lems.

It is not suggested hiere that there is any intellectual lineage from Dewey through Plaget or
Bruner. Many of Dewey's ideas, however, are as vital today as they were when he first proposed
them. Therefore, they should find a place in a training courze for teachers.

Theories of Associationisin {also called Behavinrism, S-R Theory or Conditioning)

On the preceding pages we discussed two prominent cognitive theorists (Piaget and
Bruner) and the implications of their theories for classroom tesching. Associstionism reflects a
more or less conflicting line of thought. Both cognitiviem and associationism have distinct fol -
lowings and, together, they represent modern ideas about learning. Inorder to understand the
present state of the behaviorist position, we can summarize its general premises.

Associationizm emphasizes a relatively mechanical model of human learning and recog-
nizes the control of stimuli and responses as basic to lesrning. There are differences that divide
associationist theories but generally they all agree that because the learner reacts to stimuli,
those who rnanipulate stimuli, i.e. teschers or parents, should be able to control behavior {which
is the manifestation of learning). A number of outstanding psychologicsl researches have aided the
advancement of education, and a number of theorists have influenced our understanding of the
process of human learning. The major theoristz are briefly described below.



1113 more or 1ess well Known that $allva New occurs 1h ofe's mouth when 1ood 13 actually
served. Paviov observed that & dog's mouth started watering before food was given to it. He sug-
gested that the sight of the attendants, or the sound they made, caused salivation. Thiz phencmenon
w3as called classical conditioning and can be represented as follows.

A, US------ermmmmm e > UR
B. C5------commmmm e > US--mmnmm- >UR
C. CS~m-mmmmmmmmme e mccce e e e - >CR
Where us = Food
UR = Saliva
cs = Sight of attendant
CR = Conditioned response {saliva)

A natural unconditioned stimulus, {US) cauzes a natural response (UR). Sorne neutral
stimulus (CS) associated with the US gradually also acquires the ability to elicit the conditioned
responze. |nother words, a conditioned stimulus {C3), according to Pavlov, gives rize to a condi-
tional response (CR) through the course of time.

Inspired by Pavloy's studies, John Watson {1878-1958), an American behaviorist con-
cluded that there was no need for a mind {or mental structure) to explain human behavior.
Learning, said Watson, was mainly conditioning. Aneminent contemporary of Watson, Edward Lee
Thorndike { 1874-19349) concluded that the three major factors listed below determine learning.

1) Readiness of the child The child has to be prepared to meet new learning experiences.

2) Exercise of 3 learning experience Repetition of an experience 12ads to better
acquaintance.

3) Effect Success increases the strength of anact, whereas pumshment weakens it.

Thorndike's connectivism i3 at the vary base of today's behaviorism. His theory states
that all learning results from the connection between a stimulus and response.

B.F. Skinner, the most well known among modern behaviorists, rejects classical condi-
tioning as an inadequate explanation for behavior modificstion. He advocates operant conditioning,
which does not depend on identification of a stimulus as a cause of behavior. A desirable response
should be reinforced by the learning environment, while an undesirable response is better ignored
or punished. The process eventually leads to learning, or in Skinner's terms, the learner emits a
desirable response.

Robert Gagne is a behaviorist and thus approaches the question of learning from a different
theoretical position than the cognitive theorists. But what Gagne has in common with the latter,
Piaget, for example, is that both conceptualize learning as taking place in a manner that isor-
derly, sequential, integrative and hierarchical.
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Gagne { 1962, 1977) views all learning as 3 function of prior learning, or prerequisite
learning. Learning of a concept can occur only if concepts that are prerequisites have been
acquired. Every piece of learning generates a hierarchy in which prerequisite earning can be
identified and prerequisites have to be learned before Tearning at the top of the hierarchy can
occur. This hierarchy can be derived logically in the case of arithmetic, science and environmen-
tal studies. Hierarchies can be derived by beginning with s final learning task and then trying to
determine what kind of capabilities would be required for an individual to perform this task suc-
cesstully. Through systematic snalysis, hierarchies of learning can be derived in which lower
stagee in the hierarchy serve as prerequisite learnings to higher stages which finally serve as
prerequisites to the final learning.

The similarities in Gagne's and Fiaget's writing, in spite of the fact that they belung to two
very different positions as theorists, can yield useful ways to view conceptualizing and learning,
and for deter mining the level at which children can learn particuiar concepts. Gagne and Piaget
both see knowledge as accumulating in an orderly, sequential and hierarchical manner. Both sug-
gest that there is an invariant order in which concepts may successfully be acquired.

The differences between the two theorista sre striking also. Organization of experiences is
internal, according to Piaget and zince this is true, external organization of learning experiences
cannot ensure internal organization. On the contrary, Gagne would argue that external arganiza-
tion is a neceasary condition to optimize learning. Thus, the cognitivizt assumes that organization
lies within the individual while the behaviorist assumes organization is external.

Theories of Learning and Environmental Education

The foregoing theories of 1earning do not meaningfuily contribute to a course until the
preservice teacher iz able to interpret them in regard to actual classroom situations. Thus, the
theories should be discussed in a teacher training course and correlated with curriculum content
for EE on the one hand and curriculurm transactions on the sther. But what do Piaget’'s stages, or
Bruner’s stages, or Gagne's hierarchical structure of knowledge, have to teach us about the
sequence of activities for children? A great deal, it seerns! The facts that there are 30 many theo-
ries of learning and that some of them are quite diverse in nature indicates that it is not very
clearly understood how people learn. But the knowledge of these theories shoyld ultirmately lead us
in the direction of (a) sequencing activities, {b) methods of instruction and {c) the contents of
teasching. A number of the major ideas which emerge are discuzsad below.

1) Active interactions of the child with the environment, both physical and social
interactions, are seen as the most important school related factor in cognitive
development.

2) Through the period of concrete operations, manipulation of objects and materials
dealing with concepts to be learned are most important. Far example, seriation
schemata (A < B, B> C thus A <C) can best be developed in concrete operational
children if they visually and manually manipulate objects, employing the concepts
to be lesrned. Inasimilar manner, equivalence concepts can be learned if the
child acts on objects that embody the concepts. Through the concrete operational
period, concrete experiences generate conceptual development.

3) Dewey's contention that there should be more emphazis on doing, and less on talking,
during the elementary school years holds true and is upheld by most educators.



4) with the attatnment of formal operations, the activity or a child can be purely
representatioral and independent of any concrete exposure. Conceptual developrment
can proceed based on the child's actions on written and verbal materials.

5) Instruction incontrolled experimentation should be introduced only when young
people can deal with multiple simultaneous variations.

All types of situations in school that involve peer interactions are useful, for exampiz,
games, play, and role playing. Since they all stimulate peer interactions these interactions can be
centered on pertinent concepts. Concept development can also be facilitated through use of peer
activities. Role playing can be 8 powerful method for simulating situatians which promote social
arbitrary knowledge. Role playing introduces actors and observers to the situation with dramatic
results. It draws the group from a purely intellectual exercize into an emational exercise. The
entire meeting is pulled into a stream of events which the members can feel and hear. To really
involve persons, only these emotional reactions can produce a mesningful exercize.

Access to Research Studies

Finally, a part of the teacher training course should be devoted to acquainting preservice
teachers with research studies in the field of educational psychology. This field i3 as crucial to
tescher education a3 physics is to engineering or as anatomy 15 to medicine. The praservice
teacher should know what research has to say to him personally.

The major question is one of familiarity with pertinent sources. & partof the training

therefore should be to acquaint the traines with means by which he can secure information, in-
terpret it and decide if it is applicable for his particular interest or requirzment.

Foundational Competencies and their Environmentalization in Professional Education

The final question examined hers i3 one of addressing hose the various foundstional compe-
tencies, which pertain to knowledge, attitudes, behavior and/or skills and are relevant to the con-
tent of this chapter, are to be integrated into the training course. The following was excerpted
from Strategies for the Training of Teschers in Enviranmental Education (‘Wilke, etal, 1380) and
is an outline of relevant foundational competencies. Also included are suggestions on how to cor-
relate these competencies with an EE teacher training course. it incorporates samples of content
and instructional strategies as well as the foundational competencies that are thought to be essen-
tial for professionsl educstion.

The EE teacher should be able to. . .

.. select effective instructional methodologies which are appropriste for desired
cognitive and affective outcomes, receiver characteristics and available facilities.

.. effectively implement the following methodologies to achiewve EE gosle:
A) Outdoor education methods.

B) Affective education methods (e g, values clarification, Bank's inquiry model,
moral dilemma model ).

C) Simulation games (including role playing).
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D) Case study methods.
E) Community resource use (ecalogical . issue related, human resources).

F) Methods of independent student and/or group imvestigation, =valuation and sction
planning for resolving environmental issues.

G) Appropriste teacher behaviors while handling controversial environmentai
issues.

- effectively evaluate EE curricula and methods achievement with receivers in both

cognitive and affective domains.

The methods component should include emphasis on sssessing the readiness of the learner.
and this in turn should assist the preservice teacher by environmentalizing the foundation educa-
tion with respect to theories of learning.

Content Considerations:

A)

B)
C)

D)
E)
F)
G)

Both physical and intellectual developmant in the planning of EE experiences for the
learner.

Characteristics of cognitive knowledge with special emphasis on concept developrent.

Characteristics of cognitive process, i.e., intellectual skills such as inferring,
hypothesizing, data collection and analysis, drawing of conclusions.

Characteristics of attitudes and values.
Relationships which exist between knowledge, skills, values and human behavior
Principles associated with the transfer of learning and irnplications for EE

Irnplications of special student populations for EE, 2.9., the disadvantaged, gifted, or
disabled.

Sample Instructional Recermnmendations

A)

b)

¢)

d)
e)

An analysis of existing EE curricula by preservice teachers, to determine the
consistency of curriculum materials with accepted learning theory.

Lecture or aesigned readings on characteristics of cognitive knowledge, cognitive
processes and affective components including actual EE experiences illustrating the
development of these components.

Lecture or assigned readings on the relationships which exist between knowledge,
values, and human behavior with special emphasis being given to critical EE
implications.

Lecture and discussion on the transfer of learning and its criticat EE implications.

Lectures on 2pecial populations and EE with subsequent emphazis on a review of EE
materisls developed for or usable with specisl populations.
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CHAPTER NINE

EYALUATION IN THE CONTEXT OF EE LEARNING

Evaluation is a process which assesses the relevance of the input, impact and efficiency of
a system, through the messurement of output. It provides feedback which aids in making decisions
concerning changes in the planning and execution of an activity. Educational eveluation nas a spe-
cific connotation. It is used to measure the achievement of learners through outcomes which are
reflected by changes in their behavior. Evalustion is an essential component in the process of
curriculum development. It is completed to assess either the success or failure of the total cur-
riculum or that of any specific instruction. Therefore, it is a significant and necessary component
which provides feedback and help to make changes in other curriculum components.

in the context of teaching/learning, both in schools and teacher training institutions,
evalustion plays a significant role. It has generally been used as & means of collecting information
to judge learner merit. Unfortunately, the results of evaluation are used only to award certifi-
cates and degrees which enable learners to obtain a job and fulfill requirements of different pro-
fessions. Learners are graded based on tests of their knowledge rather than the abilities and skills
they have developed by underqouing a variety of teaching/lzarning situations. Examination centered
evaluation needs to be totally incorporated in the implementation of any curricutum snd especially
in the present context of EE. Evaluation is even more irmportant in EE because expectstions here
are much greater as compared to those of curriculum in g particular discipline.

Evaluation and Preservice Training

Teacher training with EE orientation i3 important and has a distinct role in preparing
trainees to farniliarize themaelves with the differant aszpects of evaluation. Use of evaluationin EE
training is also necessary to equip future teachers with the ability to design evaluation tools a0
that they can uze them appropriately to measure lesrning outcomes in terms of environmental
concepts, issues and problerns. They must be able to carry out evaluations which asseas learning
sutcomes and also apply corrective or remedial measures for improving bath. The trainees, dur-
ing practice teaching, do not actually use evaluation tools although they do read sbout the theory.
Because they do not use evaluation tools, they are not able to adopt corractive messures and the
result is mechanical completion of lessong by teachers rather than an effort to have meaningful
teaching and learning take place.

The prevailing practice in educational systems gathers information for evaluation by
examining the trainee at the end of a particular course, say after a two year training course for
primary or secandary level prospective teacher, or after eight to ten years of schooling for chil-
dren. In terms of evaluation, this kind of assessment {summative type) does not help much in
determining the skills and competencies one has developed after going through a apecific curricu-
Tum. Although educational institutions may also conduct inter mediate evaluations, they are either
not considered or just done for practice. Thiz kind of evaluation lesves no scope for a33eszing the
development of knowledge, proper attitudes, skills for issue investigation snd evaluation, partic-
ipatory action or decizion making abilities expected under EE.

There i3 a method for continuous assessment (formative type) throughout a learner'sin-
volvement in the teaching/learning process especially in primary schonls as avaluation here is
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done by concerned teachers. At the secondary stage, the prospective trainees would alsa get an op-
portunity to evaluate pupils taught by others. This occurs when they serve as examiners for the
evaluations conducted by an examining board.

The Nature of Evalustion

The available models of evalustion are either goal oriented or goal free. In the former,
evaluation is directed toward measurement of the relative achieverent of goals identified for
instruction. in the latter case, the evaluator uses tests to measure a variety of effects without
knowledge of the goals set for different teaching/learning activities. In the caze of EE curriculum,
the trainees should be given practice in goal oriented evaluation since the goals of EE, important in
preparing environmentally conscious and concerned citizens, have been identified by the Thilisi
Conference and other earlier conferences. These goals place an emphasis on abtaining knovwledge of
the environment, the impact of man's activities and on taking action at the individual or group
level for protection of the environment. [n the case of EE even specific goal statements have been
developed from the Thilisi goals and validated through research. However, such an evaluation raust
take into account extraneous factors, like home or cormunity, swhich can influence both goal -
ariented instruction as well as learning.

Planning an Ewaluation Program

Two models are given for the development of an evaluation program. The training cur-
riculum, in general and also in the context of EE should familiarize trainees with the essentis]
stepe needed to carry out meaningful evaluation of learning. These ars outlined below and can be
used for planning an evaluation program (Fig. 9.1) for an environmentally eriented curriculum.

1) The learner’s needs, in respect to education about environmental concepts, issues and
problems, should be identified keeping in mind the age and 2nvircnment in which the
learner lives. Assessment i3 also importsnt concerning the knowledge which is to be
provided by relevant environmental content mainly through provision of problem
solving /learning situations. Learnsrs may be interasted to know about the immediate
environment and how their own interactions affect it. The needs and expectations of
society will also influence the nature of an evaluation program.

2) The next step would be the drafting of abjectives aimed at tulfilling the requirements
and needs of learners and society.

3) The drafted objectives are then translated into behavioral sbjectives, as a change in
behavior reflects the extent of learning

For example, a learning activity might be aimed at familiarizing learners with iiving organisms,
their characteristics and habits. These instructionsl objectives could then be translated into the
following behavioral objectives. The activity would enable the learners to. .

.. acquire knowledge about different orgsnisms and their traits.

.. describe important features of organisms as observed in their environment.

.. classify the organisms based on similarities and dissimilarities.

.. draw and abel diagrams of plants and animals.
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Stages in Designing a Pupil Evaluation Programme

Identification of
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written in
Curriculuar Goals Behavioral Measurable
and Objectives Objectives Attributes
|
Instructional Teaching
Content Methods
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Schematic diagram showing the stages in designing
a pupil evaluation programme




. recognize the gross habitz of organiams related to food, migration, behavior towards
light and other external stirnuli, and environmental changes which have occurred in
the area.

. categorize plants as trees, shrubs, herbs, climbers ete.
.. categorize animals as worms, insects, reptiles, Birds, mammals efc.

. identify different habitats as aquatic, terreatrial {pond, grassland, open field,
forest) ete.

.. classify organisms according to their respective habitats as aquatic or terrestrial
organiams.

4) The behavioral objectives are then written in measurable attributes or terms which
help to identify neceszary inputs.

S) The identification and selection of relevant concepts and appropriate teaching methods
or teaching/learning situstions which provide environmentally centered achivities
must occur. Thiz depends upon the instructional objectives identified in 2arlier steps.

6) The learning outcornes selected from the teaching/learning situation next require
design of evaluation tonls to measure the extent of achievement for the instructionsl
objectives.

7) The assesament results obtained help in making daciziens far improverent in
the teaching/learning process.

An Instructional Model

& functional instructional model has been suggested depicting the place of evaluation in the
curriculum development process {Fig. 9.2). The model is based on the resesrch undertaken by
Hungerford and Peyton (1986) . 1t suggests the adoption of an inter mediate set of goals from the
general goals identified at Thilisi. Intermediate qeals are written in the form of specific goal
statements which can then be translated into instructional objectives. These objectives are the
basis for selection of appropriate content and tesching methoeds to impart the content. Evaluation
subsequent to instruction would be compieted in terms of the expected changes in learner behavior.
Evaluation is facilitated if the instructional abjectives are written in the form of performance
objectives for each of the goal levels identified for EE by Hungerford et. al.{1386). According to
them, objectives written in perfor mance terms effectively communicate expected outcomes
between the developers, teachers snd learners.

The model suggests pretesting instructional objectives and also instructional content and
teaching method. This testing i3 useful to the evaluator , whether teacher educator or teacher,
especially when the unit or content i3 new. It is not necesszary in everylearning situation. For
example, while teaching pollution, pretesting may not be necessary if the Jearners are already
familiar with terms like biotic, abiotic, ecosystem, food chain and biosphere.

Another cornponent in the model deals with posttesting, this i3 evaluation after instruction

is complete. In the case of EE the teacher makes observations about behaviors, attitudes and value
clarification throughout the course of study as learners take part in such activities as
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investigation, experimentation and debates. The evaluation towards the end of a particylar course
of instruction must be made entirely in light of the stated instructionsl objectives. This
evaluation would depend largely on how accurately the instructional objectives were prepared,
how well the content was identified, and if a suitable mode was adopted for imparting 1natruction.

An evaluation program based on the above model indicates the relationship and interde-
pendence of curriculum components and would be useful in assessing the:

-- exactness and feasibility of general goals, curriculum development goals and
instructional gbjectives visualized;

-- relevance and suitability of the content identified for instruction;

-- effectiveness and appropriateness of teaching methods and strategies adopted for
transferring instruction; and

-- strengths and wweaknesses of the whele curriculum.

Thus the feedback outlined abowve, abtained through evaluation weuld help to identify the
strengths and weaknesses of each curriculsr compenent. 1t may, therefore, necessitate decisions
rezulting in the following actiona:

-~ the redrafting and redefining of instructicnal objectives;

-- the rearrangement or alteration of the content/cancepts;

-~ the exploration of alternative teaching methods and strategies; or

-- the reexamination, for strengthening or diluting, of curriculum goals.

Factors Influencing Evaluation

The success of an eval ustion exercise depends on a large nurnber of factors which actually
emerge from the essential steps used in evaluation which were mentioned earlier. Therefore
trainees, in the present context, should be familiar with the following factors which influence
design of an evaluation program. They should be able to answer questions regarding the following
topics:

1) The nature of the curriculum which is prevalent in primary and secondary schools.
For example, does the teaching of bazic environmental concepts motivate learners to
study and understand their environment?

2) Educational approaches suggested in the school curriculum. For example, do EE
studies, through a topical approach, facilitate knowledge of the holistic nature of the
environment? Similarly, does a knowledge of interdisciplinary or multidisciplinary
approaches (infusion) to environmental concepts, issues and problems helpin
effective transfer and meaningful evaluation?

3) Basic educational considerations such as the matching of instructional sbjectives to the
evaluation tools employed. For example, if the objective 13 to create awareness
and provide fundamental knowledge about the environment to a learner, would an
appropriate evaluation tool use oral or written tests and questions? Similarly, if
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the objective is to assess 3kills and competencies, should the evaluator resort to
practical tests to determine if the learner can handle equipment like 3 microscope,
hand lens, or magnetic compass?

It is necessary to elaborate on the first factor, the nature of the curriculum prevalent in
the schools where the trainees will work. The efforts of the |EEP subsequent to the Tbiiisi Con-
ference on Environmental Education {1977) and other new thrusts have raised EE to the status of
a distinct curricular ares. Thereby, it has assumed its own characteristics some of which could be
identified a3; problem centered, community based, value oriented, life long, interdisciplinary,
holistic nature snd envirenmentally-lesrner directed {Bennett, 1977; NCERT, 1980 p.53).
These descend from the goals outlined by various EE conferences including Thilisi.

Educational expectations in EE a3 a curricular ares, in termsa of its goals and objectives,
are wider and slightly different from the ones in so called traditional curriculum. Envirenmental
education visualizes zpecific competencies and skilla which learners should develop and apply
towards finding solutions for environmental problems. The abilities attained through enviren-
mentally based learning should {in addition to basic skill2 1ike observation, identificatien,
experimentation, measurement, analysis, interpretation, generalization, communication of
results) bring about desirable attitudinal changes and build walue attributes on environmental
ethics. Since the EE curriculum development goals and instructional abjectives mentioned earlier
aim at all three domains {cognitive, affective and paychomotor) the evaluation program should
also help to assess learning outcomes not only at the knowledge level of ecolugical principles and
problems but al3o g3zess the skills necessary for investigating issues and evaluating alternative
solutions. Further, it should help to evaluate skills needed to take positive environmental action
for the maintenance of both the quality of life and the quality of the environment.

In summary, keeping in mind the characteristics of EE as a curricular area and the cur-

riculum development goals at the four levels identified for EE, the evaluation program should focus
on learner assessment throughout a course rather than at the end of instruction or 3 course.

Evalustion Techniques

A process based evaluation approach has been found useful when curricular content i3
problem based and requires a stepwise investigation of the environment and with identification of
problems and issues related to components of the environment. There are environmental issues
which can to be investigated through experiments, surveys, project work, and case studies. Indi-
vidual investigations may require skills in experimentation, collection of data from an experi-
mental design, and analysis of the data or information collected. This would lead learners to dis-
card irrelevant information. The resulting information would help in the examination of alterna-
tives before final decisions are made and positive actions are taken as a remedial measure for the
protection of environmental quality. The process based approach helps to develop skills of enquiry
at different levels. &nextension of this approach to EE can lead to the evaluation of both process
and product and ultimately reflect the learner’s decision making ability and development of proper
attitudes.

Evaluation of 1earning mainly involves curricular goais and instruction. Once the
instructionsl objectives have been developed in behavioral terms as suggested by Hungerford and
Peyton, planning of instruction and learning situations would facilitate eventual evaluation of
these learning outcomes when the activities are planned in light of instructional objectives. The
activities should involve group work aimed at the development of problern solving skills and
competencies at all four goal levels. This planning of learning activities and use of appropriate
teaching methods should be flexible enough so that one or more objectives could be achieved
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through a stngle activity. The same activity can al3o be employed for differsnt age levels, by
switching the emphasis from simple observation at primary levels to analysis and synthesis at
secondary levels. For example, an activity based on the study of familiar living erganisms could
focus on familiarizing primary learners with observation. it could also include the study of an
organism’s body parts and ask learners to identify, classify and draw the organizm. At the sec-
ondary level, population studies, or studies of organisms’ interactions with the environment could
be used to meet EE objectives. The result of this study may be the development of a loving attitude
towards organisms and a desire to protect them., as well a3 the acquisition of basic content.

The Tools of Evaluation

The next important consideration in evaluation is the type of evaluation tool used to mes-
sure the instruction provided by a teaching/learning activity. The tool should provide a degree of
objective attainment which is reflected by the specific behaviors of the learner. & large number
of tools are available to measure the specific learning outcames intended by the shjectives.

If the purpose of the performance objective is only to evaluate the amount of environmen-
tal knowledge gained by the learner, one may use oral or written tests. But if one is measuring
learner attitude, value alteration, or environmental action, then these tests would not be of miuch
help. Anevaluation tool which provides continuous observation of a learner's behavior during his
participation in individual investigation or group work would facilitate evaluation of the abilities
developed. In this case, the most helpful times for evaluation of the development of skills and
competencies would be both during the process and at the end. Therefore, instructional objectives
determine when evaluation tools would be used. The tonls employed for evaluation of learners are
expected to be, objective based, valid, reliable and usable in collecting the information needed to
correctly apply measures for improverent of both teaching strategies and activities. The evalua-
tion techiniques and tools used also depend upon the purpose of the objective involved. The tech-
niques or tools can be used to evaluate the following:

-~ academic achievement, mainly concentrating on the measyrement of gains in
knowledge and understanding about environmental concepts, issues and problems;

-- affective domain gains Yike interest, curiosity, attitude and walues;

-- development of 3kills for investigation, experimentation display and
communication; and

-- decision making abilities and citizenship action as individusls or voluntary groups.

In the following pages, certain techniques and tools are examined in detail using EE con-
cepts, issues and problems as illustrative examples.

Evaluation Tools for Measuring Academic Achievement

Tests

Testing with questions either in oral or written form generally helps to evaluate outcomes
in terms of ecological or environmentsl knowledge and in terms of the extent of awareness of
environmental issues and problems at EE curriculum development goal levels | and ||, The ques-
tions seek quick or structured responses to help in evaluating an understanding of environmental

principles, interrelationship between living and nonliving components, and the interdependence of
these two. Different types of items can be designed which will help the continuous, concept to
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concept measurement of lear ning outcomes. Generally, the test questions are gither criterien
referenced or situation based. Again, depending upon the instructional objective being tested, dif-
ferent types of items are used. A mere recall of infor mation could be dene through completion type
questions, fill in the blanks or true-fslse type questions. in the following examples, the izarner
has only to recall information and indicate whether it i3 true or false.

1) Carbon monoxide pollutes the air.
2) The tiger i3 not on the endangered species list.
3) Increased use of 1and for nonagricultural purposes is not harmful to the environment.

The following multiple choice question can also be designed to test knowledge and under -
standing of ecological principles.

Four plants are listed below, which is a typical xerophyte™

a) Acacis

b) Papaya

¢) Bougainvilles
d) Opuntia

Learners may also be asked to match structures like root, stem and tendrils from Column
|, with their functions mentioned in Column {1. The purpose of these questions is to measure their
learner understanding of relationships between structures and their respective functions. Struc-
tured questions, with a learning situstion given in paragraph, form help to assess the understand-
ing and application of knowledge gained. Inlearning situationz, essay type questions help to &val-
uate the awareness of sequential development of an issue under investigation, the study of alterna-
tives and the expected role of individuals, group or government.agencies.

Using the environment as a teaching/learning resource provides many opportunities for
oral questioning while learners sre involved in activities. The use of oral questions may be un-
avoidable for lower age groups as problems in written communication may arise. However, tests
in oral and written form help make quick assessment and allow for adoption of remedial measures.
Check lists of questions which observe and evaluate 3kills for both iszue investigation and the
evaluation of environmental action can be prepared on many environmental issues. For exampie,
given that a new tool has been introduced to improve agricultural technology, the following check
Yist of questions might be used for evaluation:

1) What other tools will need modification as & result of the introduction of thiz new tool?

2) what other tools may be required ss a result of this new tool?

3) What will the cost be for development of the new tool in view of current social
conditions?

4) Will the introduction of this teol 12ad to unemployment?
5) Who will fill new occupations?
6) Who in society will benefit from the new tool?

7) Will these benefits create econamic advantages?
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S) who 1 1kely to suffer as a result of the new tool 7
9) How will a shift in cccupations influence the job market?
10) what roles in society will the affected people fil1?

Other environmental issues related to curricular content might include the follewing: the
implications of selective breeding for incressed food production: the impact of urban growth on the
environment; investigation of the environmental decision making precess at political levels; de-
sertification as g result of man's activities; and, identification of national health problems.

Another form of tests can be used when learners are given a practical investigation in the
form of a project of field study. For example, if children ars to investigate pollution of water in
their locality, experimental skills can be assessed both through oral and written questioning as
well as through observation of actual learner performance during experiments and activities. The
tescher may closely observe 3kills related to an experiment. These skills may include the coliec-
tion of various typez of samples, preparation of solutions which require the uze of a chemical
balance, pipette or measuring cylinder, and the estimation of colar change intensities in chernical
tests ta check for poltution of water, 20il, and air. When the zarner iz completing investigations
which use secondary data, the skills of locating information and identitying information relevant o
the envirenmental isaue under investigation may alzo be observed.

Use of Written Records for Evaluation

Use of written records like reports of field work, case studies, experimental investiga-
tions and assignments on environmental topics would help to evaluate the Yearner’s academic gain
both in terms of knowledge and simpla manipulative skills. For example, lessons on means of
transport and cornmunication in a particular area, can be evaluated by giving sssignments first, t
identify areas like parks or sanctuaries of interest to tourists. Learners then collect infor mation
on modes of travel, time required for 3 visit to the site and general information related to the
places to be visited. The possible routes taken can be traced ona map. and this map study could
also help to assess skills in drawing as well as map reading. Similarly, a simple excursionto g
bus stop would help to assess learner attitudes toward traffic rules and the types of vehicles used
for transportation.

Reporting as an Evaluation Tonl

Self-reporting is another form of evaluation. It collects evidence about the actions of
learners related to environmental areas such as personal hygiene, cleanliness in the locality, and
management ar protection of plants and animals in the area. But it only helps in aseessing out-
comes to a limited extent. Learners are encouraged to prepare self-reporting charts and fill in the
environmental actions they have taken. They may mention the frequency of such sctions and show a
variety of situations. The impact of their actions on the environment, on themselves or other
persons encountered in environmental situations may also be recorded. Although self-reporting
nay be less reliable, it will be valid up to a certain point and it can at lesst be added to the other
infor mation collected by the teacher educator /teacher to create 3 total picture.
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Evalustion for Affective Domain Objectives

The emphasis in EE curriculum on development of attitudes, values and specialized com-
petencies and skilis in the affective domain are difficult to evaluate with tools suitable for cogni-
tive dornain objectives. Assessment of a change in attitude is more difficult to see with oral ques-
tions, because responses may be quite vague and given without proper thought. The tools of
inquiry and observation found suitable for the primary stages could well be extended to secondary
levels. Trainees at both levels should be provided with practical experience in observation of
their pupils during practice teaching so that they gain confidence in using these same tools in
primary and secondarj schools.

Given the nature of EE in which learning outcomes are influenced by factors like home,
community and schools, the use of appropriate tools such as sbservation and inguiry are most
important. These tools help in making an objective assessment through continuous evaluation
rather than short term summative type evaluations and there are also valuable because they
involve community elders, parents, other teachers and sometimes even fellow classmates.

Obeervation as an Evaluation Tool

Systematic and continuous observation made by 3 teacher during a learner’s participation
in various teaching/1earning activities can help to assess attitudinal changes and value systems
reflected by specific behaviors. As discussed in Chapter Seven, teaching methods like field studies,
discussion, and buzz or brain storming sessions facilitate the development of iasue investigation
and evaluation skills, and decisioen making abilities in regard to the particular actions to be taken
on environmental issues. But it may be difficult to depend upon nbservations about behavioral
changes, as far as an objective assessment i concerned, because often little interaction between
teachers and learners is possible due to the large number of pupils in class and the small amount
of time available. Teachers would be better observers and judges if they compared infor mation
received from other sources of ohservation ke parents and community elders to what they
already know. Certain observations can be quite realistic and dependable in assessing behavicral
changes. Examples of the sort of observation parents might make sbout their children are listed
below.

-~ The child enjoys playing alone with toys.
-~ The child feels tense and nervous in a gathering.
-- Thechild generally keeps quiet and feels shy in front of others.

These would indicate that the child may learn little through group work or discussion. These ex-
amples should show that the infor mation collected from parent observations would be helpful in
assessing classroom.outcomes.

Observations made by community elders can alan be reliable to a certain extent. State-
ments that the child pleads with everyone for cleanliness in the house and local area or feels con-
cerned about destroying green plants, can be heipful in an overall observation. Similarly, if
elders report that a child dislikes smoking, takes care of his pets, and takes an interest in growing
plants, these observations reflect a favorable attitude toward 3 clean environment and shosw that a
child values the environment.



Thus, obzervations made by teschers can be valld ang ral1adle, ang used 10 a33ess arrective
and psychomotor EE abjectives. Inorder to irnmediastely measure citizenship actions taken after
encountering an environmental issue, the teacher may resort to on the spot observations. In many
cases, learners can take quick action considered to be appropriate in the envirosnmental situation.
For example, while walking in a group with smokers, the learner may resort to action by
expressing a dislike for the smoke, by refusing to get close to the smoker, by pleading with smok-
ers to stop, or by telling the group about the hesith hazards of 3moking. To facilitate observations
and use information to judge the attainment of goals with respect to issue investigation skills,
attitudes, values and the skills and abilities needed for taking positive action, a ‘Behavior Tally
Chart’ can be prepared by the tescher to identify the common and observable behaviors. A chart
observing behaviors during field studies can be preparad on the following lines:

Behavior Tally Chart

Name of the learner:

S. No. Specific behaviors to be Tally
observed Yes3 Ho
1) Moves in the field without
a specific task.
2) Breaks planta without purpoze.
k)] Moves from group to group

even though not required.

4) Only questions the teacher or
group merbera.

5) Sits and watches others work.

6) Avoide carriying out the work
assigned by the group.

The behavior charts can be developed by teacher educators/teachers who then record
observations on the chart itself, but this may be difficylt when the number of pupils is large.
However, once the teacher has identified the behaviors to be encouraged or discouraged, he can
prepare checklists resulting in corrective measures.

Generally the information collected by s teacher through check 1ists and rating scales can
be used to make decisions sbout the remedisl steps required. The former would provide an oppor-
tunity for quick recording of the behavior in a teaching/learning situation and the latter shows the
extent of a particular behavior. A sample checklist of behaviors which could be observed during a
pond visit is given on the following page. Similar check 1ists can be preparzd for learner
participation in laboratory work.



Behavior Checklist

Name of the learner:

Class - Primary

Activity - Study of 8 pond ecosystem

S. No. Behavior to be observed Yes No
1) Lists, and then requests items nesded
for study.
2) Carries the items with him.
3) Collects samples carefully.
4) Makes a record of field information.
5) Counts and packs items in the field.
6) Separstes and labels ssmples in
the laboratory.
) Prepares solutions accurately.

To evaluate the extent of a specific behavior, a rating scale can be made in which the
teacher educator /teacher has to record the degree to which a specific bahavior is met ona five
point scale indicating the learner’s standing. A sample rating acale i2 also provided far an activity
like a field trip. If a learner was not observed for some reason, indication should be made by
writing not observed (N/Q).

Activity:

Field work to study the environment

Name of the learner: Class:
Sr. No. Behavior Rating
A B C D E N/O
1) Interest of learner in field work.
2) Leve) of learner participationin
field studies.
3) Extent of participation in group
work in the field.

A - Excellent, B - YeryGood, C - Good, D.- Satisfactory, E - Fair




The reltabity of teacher observations coNecting 1nfor mation on the behavior and 3kiNs of
individual learners is unbiased, resl and reliable and its use for grading the lesrner on the basis of
abilities developed i3 dependable. These evaluation tools in EE would be quite useful because it is
environmentally centered, child centered and activity besed. This tupe of evaluation provides a
good opportunity to observe learners while they are actually investigating the environment.

Inguiry as an Evsluation Tusl

Evaluation of learning outcomes through such technigues as inquiry using face to face in-
terviews and dizcussions alzo helps to assess the attitudes and values posszessed by learners. These
eval uations could also be based on information provided by parents or community elders.

Specific attitudes like interest in field studies and experimentai investigstion but not in
group discussion, would indicate that an ability to promoting one's opinion and values are lacking.
These could be considered for corrective measures. Sometimes learners may show preferences for
certain situations as when {during a debate) learners want to speak in favor of but not against the
use of nuclear energy. Similarly, with respect to conservation of energy, one may be preparad to
zpeak only against the idea. Behawior here reflects personal considerations for more comfart
rather than environmental concern.

Suggested Examples for Use of the Inguiry Mode

Learner attitude toward and appreciation of the relationships between recreation and the
envirenment can be assessad through a series of simple questions. The learning situation usad in-
volves an identification and listing of recreationsl activities for individual learners and the sub-
sequent compilation of this information for the whole class.

The list may possibly include activities such as playing games, reading, going to the
movies, watching television, gardening, keeping pets, vizits to places of historical interest, par-
ticipation in social functions and so on. Suitably framed questions would help to assess learner
attitudes towards recreation and the environment, their values about the environment and the
appreciation given by them to relationships between recreation and the enviranment. Questions
which could be used to probe learners follow.

-- ‘What are your favorite recreational activities?

-- Are these activities also enjoyed by your friends?

-- Are the necessary recreational facilities available in your school or home?

-~ Does this recreation involve the natural environment? 1f 3o, how? (ie., Are ‘
playgrounds needed for recreation? s the park open for evening social functions?)

-- ‘who maintains the recreation places used by you and your friends?

-~ |f these places are maintained by government agencies, are you satistied with their
maintenance?

-- Do you think you, your friends and relatives have some role to play in maintenance of
these places?
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-- Were these recreation places in the zame condition when your parents and
grandparants were young?

-~ How have these places changed?
-- Do you feel that recreation requires s healthy environment?

-- Do you have suggestions to keep the environment clean thus improving recreation for
you and your friends?

Some learners may list and consider social functions as sources of recreation. The ques-
tioning trend may then try to explore and assess their attitudes and environmental values in judg-
ing the impact of social function on the enviranment. Sample questions are lizted below.

-- Should s loudspeaker be used at social functions? If 3o, in what way?

-- Do you feel that use of a loudspeaker haz something te do with noize pollytion?

-- Does proper dispozal of wastes during social functions add to improvement of the

environment?

Considerations for Developing an Evaluation Scheme

While designing an evaluation scheme for the assessment of EE outcomes, proportionate
weights should be given to the use of different toels employed in evalustion. This weighting would
be determined by the specific environmental topic/lesson and the specific instructional objectives
envisaged. As most teaching/learning situations would involve both local and glnbal sepecte of en-
vironmental issues, curricular topics like nutrition, peracenal hugiene, environmental sanitation
and resource problems would be better evaluated through use of the various evaluation tools dis-
cussed in this chapter.
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CHAPTER TEN

MECHANISHM OF DEVELOPMENT

In this document, the preservice training of teachers in environmental education has been
given a detailed treatment from the perspective of various considerations regarding curriculum
development. But toinitiate an appropriate program of curriculum development in teacher
training some serious consideration ought to be given to the mechanism used.

In some countries, the mechanism for curriculum development is highly decentralized.
Schoeols or institutions themselves are responsible for developing their curricula with little or no
support from an outside agency. In such situations, much is 1eft to concerned faculty or teachers
themselves who develop their own curriculum and instructional materisls based on the trestment
of subject matter from previous chapters.

However, in other countries, the process of curricylum develapment follows a more
elaborate pattern. The system here may invelve a multitier institutional mechanism. inthese
countries, the entire process of curriculum development is often centrally directed. In the
account which follows, an attempt has been made to identify the agencies involved in this process
showing their functions and interrelationships at various levels. The mode of development will be
discussed to show the nature of participants at different levels and the rmodes employed in terms of
the various types of workshops conducted at each level. The need for a variety of instructiona!
formats will be exarnined with examples given to highlight the context of previous chapters.
Evaluation of process will take into account the efficacy, the product and the utility of the cur-
riculum. A scheme of summative evaluation by an outside agency is presented st the end of the
chapter.

Agencies | nvolved

The mechanism of curriculum development involves the functions of various agencies at
different levels. The presentation below details these agencies and their functions. A schematic
representation of this information is givenin Fig. 10.1 showing the functions and interrelation-
ships of these agencies.

National Level Council { National Environment Education Council}

Environmental education is inherently multidisciplinary in regard to the nature of its
content. Anapex council may be conceived at the national level for the purposes of policy formu-
lation and coordination in this area. Inaddition, there must slso be involvement by various agen-
cies, departments and action groups who are involved with environrental concerns inageneral
sense and specifically in regard to education.

Accordingly such a council should have among its membership, departments concerned
with the environment, housing, urban development, irrigation, river valley projects, enerqy,
science and technology, forestry, coastal management, general and technical education, health,
agriculture, rural development, voluntary agencies and others in the context of a given country.



Agencies Involved
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Development
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] Development
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Figure 10.1 A Schematic representation showing the functions
and interrelationships between agencies involved in
EE curriculum development for teacher training.
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As a part of ita function the "Mational Environment Education Council (MEEC) ™ will estab-
lish quiding principles for environmental education in the process of curriculum development for
teacher training . Other facters to be determined by the Council include the functions of various
agencies and the standards of achievement needed to facilitate the provision of manpower and as-
sistance from various agencies/departments. It would alse make Tinal decisions on evaluation re-
ports and issue suitable quidelines for remedial measures. The entire institutionsl framework
presented below would be expected to function under the overall coordination of the NEEC. But, the
NEEC is not visualized to be a council working enly in curriculum development for teacher train-
ing in environmental education. A2 a matter of fact, this may be only one of ita many activities,

National Curriculum Development Center (HNCDC)

A National Curriculum Development Center could be a functional unit located in an apex
level institution concerned with curriculum development for general education. Such agencies
already exist in many countries in one form or another. There may also be autonomous bodies
perforrning these functions in some or coordinating and regulating the work of other agencies
which do so. The NCDC must function as an integral part of these bodies, drawing support from
various pedagogical areas but also with its own component of specialized staff representing the
various major disciplines which converge on a theme of the environment and environmental edu-
cation.

Some of the important functions which the NCOC may have are outlined below. The meth-
ods for meeting these functions are given in a subsequent section.

1) Development of detailed guidelines for curriculum development in teacher training
relating to EE.

Experts at the NCDC will examine in depth the various parameters and
requirements of EE as elsborated in the preceding chapters of this volurne. These
requirements relate to the objectives, quiding principles, needs of environmental
education in teacher training, and elements of environmental education. They will
also take into account social, content and pedagogical considerations.

2) Development of prototypes or exemplars.

The guidelines in themseives would tend to be abstract unless they are backed by a
variety of exernplar materials. They would demonstrate, in concrete terms, how the
guidelines could be translated into real curriculum packaqges developed by a
decentralized network of teacher training institutions which serve as curriculum
development centers.

3) Orientation of personnel

To further strengthen the process, the NCDC will be required to train and orient
curriculum developers and asscciated personnel both at the stats and the Teacher
Training Institution (TTI) level. Face to face interactions with personnel at each
successive stratum will minimize erosion of the conceptual framework, aims, and
objectives so commonly witnessed in the implementation of educational processes in
general.



4) Collection and processing of the fesdback

Inorder to perform the three functions outlined above, the NCDC will have to possess
a mechanism for collecting feedback on the quidelines and exemplars not only from the
State Curriculum Development Centers (SCDC) but also from both the teacher
training institutions which function as SCDC's a3 well a8 from tescher training
institutions involved with the testing and ultimate uze of curricyla for training

pur poses.

Regional /State Curriculum Development Center (RS CDC)

The R/S CDC may be located in an agency ina similar manner as that suggested for the
NCDC. its functions are visualized to be more comprehensive and concreate than the NCDC a3 these
mark the first stage in a decentralization approach to curriculum development. The perzonnel at
the R/S CDC would be expected to have parallel expertise to those in the proposed NCDC. The R/S
CDC may be assigned the following general functions.

1)

2)

3)

Conduct a survey for the identification of £E themes for teacher training.

The identification of EE themes for TT would be done at the regional and state level on
the basis of a comprehensive survey of the region. Such a survey would be expected to
bring out specific themes which exemplify globally identified principles and elements
of environmental education. ‘While this i3 necessary for the exploration and problem
solving approach in EE curriculum development, it may also be beneficial because it
gives a more gereralized presentation of principles which do not have direct relevance
to the existing environment, but are significant in other environments in space and
time. It does so by extrapolating from the concrete to the abstract.

Adaptation/adoption of nationsl guidelines

It is necessary to make quidelines developed at the national 1evel, intelligible,
relevant and applicable to micro level situations. For this purpose, national
quidelines would inevitably have to be modified to some extent. The extent of
modification would depend upon the diversity of environments and environmental
problems. Therefore, the deqree of modification and elabaration for the guidelines
would be an important function of the R/S CDC.

Ensuring collaboration with other expert agencies/institutions

The R/S CDC being the most important R & D institution in the whele framework,
would have an important task in pooling the expert resources available in other
institutions, departments or agencies. It is not advisable te have 8 large hase of expert
personnel as permanent staff of the R/S CDC, this would be too expensive. Besides,

an expert base created as a permanent staff would not be as competent on a long term
basis as those available at any particular point in time from other expert institutions.
A proper mechanism for institutionalizing the collaborative arrangements would have
to be worked out depending upon the administrative practices of a country.
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4) Adaptation/adoption of prototype or exemplars

Like the guidelines, prototypes or exemplars developed at the national leve! would
also have to be subjected to regional /state level seruting and modification. In
larger countries with many languages and cultures, the materials would have to be
brought out in local languages and may have to be made more culture specific.

5) Training incurriculum development in environmental education for teacher
training

By far the most important function of the R/S CDC can be visualized a3 the
training of personnel in tescher training institutions which function as
curriculum development centers and which have actual curriculum developers in
EE teacher training. These individuals will have to be trained in all aspects of the
program from planning to evaluation, with revision of the materials they
developed. The faculty of the R/S COC would be expected to work closely with
these people in view of the obvious limitations of the tescher training institution
faculty in EE curricular development. This is because the role of the teacher
training institutions has traditionally been quite other than curricular
development. Ina centralized process for curriculum development, this process
has worked well but the format would have to be reviewed due to the intrinsic
demands created by decentralization of the process.

6) Trial evaluation and monitoring

The process of development will involve trial of the materials and the collection of
feedback for revision of curricular raterials. it would also invoive an

evaluation of the implementstion process and curricular transactions, both its
monitoring and evaluation. The data thus obtained will then be passed on to the
R/S CDC for proper utilization in the whole process.

) Publication of curricular materials

The R/S CDC would also be responsible for the publication of curricular materials
and their production at the desired scale.

The Functions of Teacher Training I nstitution as Curriculurm Development Centers (CDC)

Preservice teacher training is conducted by a variety of training colleges, schools, or
institutions in different countries. It is alzo sometimes the responsibility of the pedagogical divi-
sion of faculty in specialized disciplines such as chemistry, physics, English or history. There
may or may not be 3 separate training institution for elernentary and zecondary stage teachers.

This wide variety of prevailing patterns must also be reflected in the flexibility that is
desired in respect to EE curriculum development for teacher training. 1t is quite likely that in
most countries there is not a separate faculty for environmental education in 7T institutions. This
would necessitate establishment of a nucleus staff with a suitable mechamism for collaboration.
Some possible functions of such a nucleus are listed below.
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1) Development of environmental education curriculum for teacher training

After clozely studying the guidelines and making use of survey studies, the CDC would
launch & program of curriculurm development. In this process, the prevsiling course
curricula and 3 country’s desired model for environmental education will have to be
kept in view. For this purpese, rultidisciplinary groups rmay have to be constituted
far actual writing of materials.

2} Trial and revision of curricular materials
The CDC will also prepare tools and questionnaires to be used in trials of

materials in teacher training courses and then utilize this information for
revision of the materials before final production.

3) Teacher training which uses the environmental education curriculum
CDC’s and other such institutions in a local area will then conduct actual teacher

training using the environmental education principles and concepts outlined here.

Muode of Development

The mode of development may be divided into two components the nature of participation
and the modes of implementation. The participation of personnel with varied backgrounds and
expertise in the context of EE curriculum wiil b2 needed. Such participation must be ensured at
all of the levels outlined in the preceding section. The nature of participation at these levels of
operation is presented schematicalliyin Fig. 10.2. The modes of curriculum development have
been conceived in terms of a wide range of »orkshops, seminars and ather programs. These have
been detailed at the various levels in the second part of this section.

Nature of Participation

A. National and Regional /State Levels

At the national and regional /state levels the types of participants may be very similar.
These would include the following groups.

1) Ministries and government departments
Yarious ministries and government departments will be represented in the
national level council for policy formulation and their participatian will also be

needed during the process of for mulating quidelines and for effective program
implementation.

2) Universities, research and development institutions
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The Nature of Participation in the Developmental Mode

Participation at the National and State Levels

National/Regional/State

Curriculum Development Centres

/2.

Min/Govt. Dept.(Directions &
Policies)

Universities/R.D. Institutions
(Content/Specialized Knowledge)

Curriculum Experts (Principles of
Curriculum Development)

. T.T. Experts (Principles of

Teacher Training)
Education Technologists: (Media and
Nonmaterials, Microcomputers)

Participation at the Institutional Level

Teacher Training Institutions

Figure 10.2

C.D.

. T.T.

Sciences
Social Sciences

Educational Psychology



Essential knowledge of content, concepts, and principles could be provided by the
participstion of experts from various departments concerned with the environment in
general. This would be necessary both st the natianal and regional/state level.

3) Curriculum experts

The involvement of experts in curriculum development with a pedagogical

background would be helpful in the overall process of curriculum development.

As a feature of the educational process, certain abstract concepts and principles of
environmental education may have to be subjected to scrutiny in light of the
intellectual abilities of children at different grades who are the ultimate beneficiaries
inthe entire process. In this regard, it would not be desirable ‘o lose sight of the
principles of curriculum related construction processes.

4} Teacher training experts

For reasons quite similar to those stated above, the participation of method
masters and other experts who constitute the faculty of any teacher training
institution would be rost essential in the process of curriculum development for
teacher training.

5) Educational Technolugists

The active participation of people from the field of modern educational technology
must be ensured in this process. Inthe present context of advancements in the use
of modern educational technology, curriculum development should make use of a
wide variety of for mats beyond the conventional ones commenly in voque for
printed literature. & variety of software for microcomputers may be cited as

the most promising area demanding immediate attention but a proper manpower
base will have to be expeditiously drafted if this resource i3 to be developed.

B. Teacher Training Institution Level

In teacher training institutions which function as the CDC, the type of participation may
be somewhat different allowing for the nature and level of expertise commoniy available. After
high level input from specialized institutions, experts in the natural and social sciences will
assimilate ideas to produce curricular units by working through constant interaction with other
available experts in curriculum development, teaching/learning methodologies and educational
psychology. Based on the curricular units developed, the Regional /State level and national level
would then work to produce software providing nonprint technology in education. It may aleo be
kept in mind that the qualitative diversification and numerical strengthening of existing faculties
of elementary and secondary level teacher training institutions may be necessary to give 8 proper
place to environmental education in preservice training of teachers.

Mode of | mplementation

The institutions for curriculum development at the three levels presented above will
perform their functions through a series of workshops, seminars and orientation programs of
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varying duration. The objective participation and expected outcome at each level in respect to
these programs is as follows.

National Level

1)

2}

3)

Sensitization workshops

One or two sensitization workshops may be organized for the benefit of the various
types of personnel involved in the formulation of quidelines and exemplar
literature, and later in conducting the orientation programs for individuals at
other levels. These workshops, being interactional in character, should be
limited to two or three days and should lead to the clarification of ideas and role
expectations of project personnel from various institutions.

Developmental workshops

The number of workshops here may be large depending upen the volume of the
task undertaken. The participants for each workshop will be selected based on
consideration of the materials to be developed. Keeping in mind the ideas and
considerations presented in preceding chapters and also the basis of a policy

framework 1aid down at the national level, the following materials would be developed;

a) Guidelines,
b) Curriculum framework,
¢} Exemplar instructionsl materials; both print and nonprint, and

d) Orientation/training packsges.2

The wide variety of suggestive formats on which these materials may be developed

is dealt with in a subsequent section.

Research workshops

These workshops would again involve a selected group to collect and evaluate the
feedback data and insure their proper incorporation in the whole process of
curriculum development. There may be two or tiiree such workshops in a year
with a duration of three to four days for each.

Besides the set of workshops suggested above, the publication and dissemination of
the literature developed by these worksheps will also be the function of the NCDC.

Regional /State Level

A variety of workshops will have to be conducted at the regional /atate level. A suggestive
list follows.
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1)

2)

3)

4)

6)

Workshops for the identification of themes

The R/3S CDC will have to identify themes concerning environmental prohlems,
environmental degradation and the steps necessary for environmental
improvement around which development of curricula and instructional materials
will be centered. Inorder for environmental education to be locally relevant,
such workshops should be preceded by surveys.

Workshops for the adoption/adaption of guidelines

With adoption/adaption being one of the functions of the R/S CDC a few workshops
may have to be organized for this purpose after the identification of
environmental themes. The participants at these workshops may have to be drawn
from amongst the various types of experts identified earlier.

Workshops to evelve means of collaboration and cooperation

As presented earlier in this chapter, a grest deal of coliabaration and cooperation
among the regional /state level agencies working in the environmental ares is
expected. For this purpose, methods will have to be worked aut for the
participatien of all concerned. This may be schisved by conducting a workahop of
experts and high level administrative afficials from these warisus institutions and
later officially ratifying the collaborative arrangements so worked out.

Workshops for the adoption/sdaption of exemplar materials

The exemplar materials developed at the national level may be reviewed at the
regional /state level through the participstion of concerned experts. Thie should
make the exemplar materials more directly applicable to lucal conditions.

Workshops for training in curriculum development procedures

Mast of the personnel to be involved in the EE curriculum development process
may lack sufficient background in this area. For this resson, it would be
essential to conduct group training programs for them at the reginnal /state level.
More than one cycle of training is needed which may either precede or run
concurrently with the actual curriculum development work.

Workshops for orientation in evaluation and monitoring
For the reasons stated in the case of the CD, training workshups and similar

orientation programs may alse be neceszary for the praper exposure of teacher -
raining institution faculty to these programs.
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7) Research

Research activities will constitute an important-element of the functioning of the
R/SCDC. All programs and functions envisioned for the R/S CDC will have to be
backed by a sufficient amount of research data to be generated at each R/S CDC.

8) Publication and materials

The R/S CDC will be responsible for the publication and supply of materials it
develops in its areas of operation. Some modules/themes may have wider
applicability and may be printed in larger volume but for most others the volume
required may be limited. A variety of production techniques which are now
available may be employed to maintain quality in the publications.

Teacher Training Institution Level

At the level of tescher training institutions which work as curriculum development cen-
ters the following activities are suggested.

1) Development of instructional materials

Instructional materials will be developed in a variety of formats. This will be
done by the local faculty with the involvement of suitable experts. However, they
will work under the constant guidance and supervision of the R/SCDC. Periodic
meetings and joint work sessions may have to be organized at the CDC in which
R/SCDC personnel will also participate.

2) Trial and revision of instructional materials
CDC faculty will carry out trials for the materials they develop at their own, as

well as other project institutions identified for this purpose. The R/S CDC will
provide the necessary guidelines, schedules and statements for these trials.

3) Exchange of ideas/supervision

The CDC faculty will also convene discussion sessions with the faculty of the
project institutions. Thus, the faculty of CDC who are concerned with the
environmental education project at one institution will also be aware of proper
academic supervision and guidance in other project institutions.

Format Considerations

The curriculum and instructionsl materials to be developed in respect to the environmen-
talization of various components of teacher training would have a8 wide variety of formats which
vary not only according to the subject matter being environmentalized but also according to the
stages of education for which teacher preparation is planned. A few suggestive units are placed
below which have been adopted/adapted from various sources.
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The Curriculum

Like various other subjects, the teacher training curricula for both elementary and
secondary stages would present the scope of the course. Inthis case, it would include 8 need for and
Justification of the environmentalization of various components of teacher training program. The
various approaches, alternative or complementary, must be dizcussed with a sufficient amount of
clarity. For example, if the teaching/1earning strateqy is to be environmentalized and not the
subject matter, 1t must be s0 stated. Incertain areas, however, the content itself may have to be
environmentalized along with the teaching/learning strateqy. In other instances these approaches
may have to exist side by side but one may not necessarily depend on the concurrence of the other.

Objectives, in general terms, must find a place in the curriculum. These should highlight,
inclear terms, what is to be attained by the end of the course. The content of the course should
provide concrete and substantive parts of the curriculum and should be intelligible to teachers,
writers of the textbook and other instructionsi materials, and also examiners. Along with the
content, the general methodology of instruction which reflects the overall philosophy of environ-
mentalization for teacher training should be highlighted. The specific methodelogy which corre-
sponds to various content areas may be dealt with in teacher guides or other related materials. The
scheme of evaluation as well as the details of tools and techniques employed would form an integral
component of the curriculum. These should properly reflect the averall philosephy of environ-
mentalization. This would also neceasitate proper treatment being given to process and cognitive
tearning as well as consideration of the affective domain both with formative and summative eval -
uation.

Textbooks

Some textbooks may need revision to reflect the new content included and to highlight a
particular approach to teaching. Seme specific examples of poesible changes are outlined below.

Chapter One

Energy: Consumption and Poliution

Topic Suggestions
1.1 Energy Diagrams, tables and graphs which show enerqy
consumption by people.

1.2 Environmental problems Photographs showing mining, strip mining and
caused by mining underground mining.

1.3 Energy consumption and Photographs and disgrams or tables which zhow
pollution pollution of air and water.

1.4 Energy from plant and Photographs of biogas projects and diagrams of
animal wastes illustrative principles.

15 Use of solar enerqy Diagrams and photograohs showing various

devices for which solar energy may be used.
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1.6 Dther reneswable sources Photographs of hydro electric projects,

of energy geothermal enerqy trapping, tidal and wind
energy.

1.7 Energy conservaticn Tables of the energy requirements of
transport systems, pumps, and industrial
energy cansumption.

1.8 Electricity Diagrams and charts showing uses of electricity,
wiring, household safety, etc.

1.9 Thermal pollution Diagrams and case studies showing ther mal
pollution.

1.10  Acase history How to conserve energy at home.

1.11  Experiments wherever Yaries with grade level.

required

1.12 Problems Theoretical problems to be solved in respect to
1.1t 1.9,

1.13  Suggested reading Yaries with grade level.

{A compilation of easily
available related Yiterature)

The textbook should be made as region specific as possible. Language in the text may
require careful attention, keeping in mind the language abilities of elementary and secondary
school teachers and also the pupils they would eventuaily be teaching.

Modules

Much textual material on EE subjects may have to be written in modular form. The size of
the module will vary depending on content and depth of coverage. Formats may also vary to some
extent. The following format is suggested a3 one possibility.

1. Introduction

A. The scope of the module

B. The target audience

C. Prerequisites for implementation of the module
1. Objectives

A. Geners] objectives

B. Specific objectives
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History and Philesophy

A.

C.
D.
E.

F.

A.
B.
C.
D.
E.

Early history

Recent developments

History of the present discipline or problem
Philosephy
Social implications

Tests of knowledge

. Subject Matter

Title

Recent developments
Experiments
Suggested reading

Tests of knowledne

(Subject matter may be provided in a repetitive pattern and contain
information, charts, diagrams, tables etc. besides the written presentaticn).

¥. To the teacher /supervisor

Yi.

Teacher's Guide

Appendices

A teacher quide could be independent of a textbook and seif contained, or written to explsin
each chapter of the textbook. For the former type the foliowing layout may be used.

Chapter Ten

introduction

Major concepts

Content and its presentstion

A.

Structure of the ecosystem
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Functional aspects of an ecosystem

Classification of ecosystems

© 0 W

Biosphere

E. Balance in nature

F. Conservation of nature
G. Activities

H. Listof national parks/sanctuaries

I¥.  References
A. Books
B. Films, videotapes
C. Filmstrips
D. Computer software
Another format for the teacher guide which aims at explaining how to teach a chapter in
the textbook might have the following elements.
Chapter 32

Pollution

1) Overview
2) Lear ning outcomes
2.1 Key terms
2.2 Major ideas and explanatory notes
2.3 Activities
2.4 Relevance to daily life
3) Evaluation

4) Reference materials



Evaluation [tems

Evaluation items would be required for formative as well as summative evaluation of the
trainees. 11 is important that these items contain quidelines to test the various domains, cognitive,
affective and psychomotor.In the domain of cognition, wvarious levels should also be tested and test
items will have to be developed carefully. These items can be of various types for example, true
or false, fill in the blanks, terminclogy, multiple choice, master key, short answer or essay to
name a few. An explanation of the details involved in each type is beyond the scope of this section.
During the process of instructional material development, the experts may concentrate an these
aspects and provide training for the personnel.

Bther Materials

A variety of nonprint materials may also be produced including supportive kits and kit
quides, charts, panels, audio cassettes, sudiovisusl cassettes tape slides and computer software.
Because these are nonprint items, their format could not easily be described in the present print
form. However, 3 variety should be kept handy ss exemplars at the various levels of curriculum
development outlined earlier.

Trial Preparation and Production

The developed materials will have to be tested in selected institutions under conditions
similar to those in which they will be used. This may be done under the overall supervision of the
CDCs at the teacher training institution level. Each CDC will adept 3 given number of preservice
teacner training institutions, either elementary or secondary, with the number corresponding to
its own sphere of work.

The Scale of Production

The number of copies needed for trislz will depend upon the number of institutions to be
used. Inanycase, since most of the literature would be region specific the number of copies to be
printed may be only on the order of a fesy hundred. However, for those materisls which may have
state/region wide applicability several thousand copies may be nesded. This will also depend upon
the number of years the trials will last.

~ Since teacher training institutions may not be adequately provided with technical or man-
agerial skills for the production of these materials, the production work may be conducted at the
state/region level. A models infrastructure may be created at sach R/ZS COC for this purpose.
Many of the materials, which are produced in smaller nurnbers, may be processed on a word pro-
cessor or a photosetting machine. For alarger number of volumes, a reqular printing may have to
be assigned to large comrmercial or state owned presses. It may not be desirable to provide tech-
nical details on the matter at thi= stage since these will be subject to a qreat deal of variation from
country to country.

Data Collection and Processing

A questionnaire, opinionnaire, or a schedule for responses by teacher /trainers or
trainees placed in each volume of the instructional material in the forrm of perforated pages might
be useful for data collection. Clear instructions for completing the forms should alze be included.
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However, the CDC personnel may have to move from institution to guide the respondents in filling
up these forms. besides these evaluations, there may alac be a peed to conduct sample checks of the
returns. This may be done through visits to certain institutions for sample checking. ¥isits of
CDC personnel to project institutions may further be necessary to conduct interviews of teschers
and trainees on certain aspects to determine their views on the materials under trial.

The data collected through the above mechanism would have to he proceseed in consultation
with experts in the field of data processing with final interpretations being produced in a form
that could be uzed for revision of the materials by the CDC or R/S CDC before final production of
materials.

Nonprint Materialz

Software for radio, television and audiovisual cassettes may be prepared inlimited num-
bers. These can be tested with responses being personally collected for quick corrections. Their
final production may therefore take a much shorter time. The volume of production will depend on
the number of institutions, the mechanism for circulation, the hardware available and other
factors. Yeryoften the production of these materials may not be possible at the CDC or at the
teacher training institution level, and therefore, the R/S CDC needs to have adequate facilities for
this purpose.

agencies Involved in Implementation

The foregoing account presents details in regard to the agencies involved in EE curriculum
development for teacher training, the mechanism of development and other related aspects. 1t is
based on a plan with s three tier system operating at the national, regional /state and teacher
training institution level. The account that follows aims at proposing various alternative mecha-
nisms for preservice teacher training in envirenmental education.

Existing Institutions through Existing Programs with Some Modifications

While the incor poration of envirenmental education in schools 15 now widely accepted, the
preservice training of teachers in EE i3 a rather new concept far 'which proner methods and insti-
tutional arrangements are almost nonexistent in most countries. insuch situations the path of
least resistance would be to partially modify the existing curriculs, either by adding optional
units or by slightly rearganizing the time allecation for the various disciplines so as to accommo-
date concepts in environmental education. No major structural modifications in the system of
teacher training may be called for.

Existing Institutions to Offer Mew Programs

If this alternative is accepted, the institutional arrangements for teacher training at both
elementary and secondary levels may be left more or less unaltered with the addition of a new
environmentalized course of teacher training being introduced as a new alternative programona
limited scale. Phased expansion, with a goal of eventually replacing the old programs over a
period of five years or 30 would be expected. This strategy would involve the teaching of new
parallel courses, whose acceptance would deter mine future evenis.
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New Chain of Teacher Training Institutions

An expensive mode of tescher training would be the establishiment of 3 completely new
chain of institutions which offer a new curriculum of environmental education or an environmen-
talized curriculum. These institutions could be limited in number to try out the newly developed
curricula, but once the curriculum has been tested by these institutions and it has become gener-
ally accepted, then both the new and old will be done away with. While initially requiring higher
investment, their later integration with older institutions will justify the initial expenditure. In
many developing countries the number of teacher training institutions already is increasing and
the extra cost so incurred may be more apparent than real. However, initial trials through a new
set of institutions would be more rewarding since the new courses would be spared from becorning
the victims of conservatism in the existing system which may greatly damage a fair trial and
objective acceptance by the system.

Yocational Courses to Incorporate New Curricula for Teach Training

In some countries the incorporation of 3 wide variety of vocational courses at the upper
secondary or undergraduate levels of education is an emerging trend. These courses aim at devel -
oping entry level competencies and desired proficiency in 8 wide variety of trades. Yaricus ap-
proaches to curriculurm are in existence but they all allow for the testing of innovative content and
methodologies. |n india, an elementary school teacher can be prenared through vocational courses
offered at the higher secondary stage of education since 10 years of achooling is the only required
level of general education for teaching in primary grades. However, inother countries where a
degree is needed for teaching in elementary snd secondary schools, similar vocational courses at
the deqree level may be considered. The courses could be offered in any existing higher sec-
ondary/degree level institution providing their graduates are granted professional recognition by
the employing agencies. The strateqy of combining the environmentalization of various dimensions
of teacher training with vocationalization of education has the potential of being a low cost alter-
native to the other mechanisms proposed above. A few salient features of the vocationalization
approach merit consideration.

In regard to curriculum, the design of a course as a vocational option will allow for lan-
quage proficiency and a base in certain areas of general education provided through only sbout 20-
25% of the total curricular time. This leaves the rest, 75-80%, for theory and practice in the
new course. Inatwo year program the latter may occupy 100-1600 hours. Such a program of
study would allow the individual to go into the tesching profession or into 3 degree prograrm imme-
diately upon completion of this course of study. it would aleo enable the student to go for vertical
educational mobility and professional advancement even after a lapse of some years in a teaching
career. Suchan opportunity may not be avsilable through other existing conventional
teacher /training programs at the elementary stage. & professional program as offered now may,
in many instances, be 3 dead end.

Another advantage to the philosophy of vocationalization involves the impertance of using
high level expertise on a part time basis. For multidisciplinary tesching of an environmentalized
program a great deal of new expertise may be infused into the system through such a provision.
This would have a marked effect on the improvement of preservice teacher trainingin anenvi-
ronmentalized pattern.
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The Coexistence of Yarious Mechanisms
It may be suggested that none of the various mechanisms suggested above may operate in

isolation or at the exclusion of others. As a matter of fact, all strateqgies given may be tested con-
currently so a3 to gather enough data to make a final selection of one or the other system.
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APPENDIX |

An Outline for Preservice Teacher Training Courses in EE at Elementary and
Secondary Stages

The major components of a Preservice teacher training course in EE for both primary and sec-
ondary levels should include instruction in geners] education (content), foundstion education
(theories of child development, and transfer of learning), teaching methodelogy, evaluation, and
curriculum {the processes and mechanisms of curriculum development). A general outline of the
material to be included under each of these headings is included in the text which follows. The
information is separated into two sections, one for the primary stage and one for the secondary
stage.

Primary Level
I. General Education
A course in general education should include the following components.
A. The history of EE, its origin and development.
B. Goals, objectives and guidelines in EE.

C. Essential knowledge about the environment and its problems including:

1. A definition of the environment; a general idea of the environment as an expanding

the environment; rotation and revolution of the earth; seasons; weather and climate;
matter ; interdependence of plants, man, and animals; natural resources; renewable and
nonrenewable resources; human population and its special characteristics and needs; the
influenced by local and global environments. Some material in this section may be taught
inother courses of specific content, for example, physical components of the envirenment
may be taught in a geology class.

2.Problems in the environment; man as a shaper of the environment; resource depletion
and degradation of the environment; problems of population, nutrition, health, human
habitation and shelter ; fuel and energy for use in agriculture and industry; and
investigation of local environmental problems.

3. The rights and responsibilities of all for both essential needs and good quality of life for
all; maintenance of the environment for all.

4 Action for solutien of environmental problems, such as: the idea of conservation and
judicious use of resources; reasonable use of drinking and irrigation water ; controls on
soil erosion; and conservation of minerals and wildlife.

5.General ideas about the solution of glebal environmental problems; the mode of

community involvement in finding solutions for local environmental problems and
initiation of suitable individual and societal actions.

161



Il. Foundation Education
A. Historical develapment of learning theories
B. Opposing views and basic premizes , ie., preformationist, predetzrministic, interactionist
and environmental positions. J.J. Rousseau and his influence on the development of theories of
learning. John Dewey and his views on educational methodology, and the idea of "learning by
doing”.
C. Current theories and their basic premises. Introduction to the work of Jean Piaget; views
of Jerome Bruner on the spiral curriculum; implications of these theorists on EE
methodology; content organizstion and distribution among different grade levels; Ivan Pavioy
and modern behaviorism (classical conditioning) ; operant conditioning; implications of
behaviorism in classroom teaching; stirnulus response and reinforcement.

I1l. Teaching Methods and Strateqies
Commonly used teaching methods and strategies (lecture, demonstration, i nvestigstion,
surveys, project case studies, field work) with special emphasiz on the practical exploration
of the immediate environment and experiences of the child. Teaching aids should also be
investigated.

1¥. Evaluation

Definition; needs; special raquirements of evaluation under EE; types of evaluatian; mode of
evaluation; evaluyation tools; designing a scheme of evaluation.

¥. Curriculum Development
Definition of curriculum; process and eseential 2lements of curriculum; mechanism of

developrment with special reference to the role of the agencies invelved in development and
evalustion of EE. Curriculum approach and EE centent infusion in different achool subjects.

Secondary Level

Since future teachers join the training prograrame after graduation and-are expected to teach
higher level classes with children of a greater maturity, it is important that here more emphasis
18 1aid on the knowledge of basic concepts related to the following: the environment and its prob-
lems; basic skills of investigation; issue investigation; the problem solving spproach; development
of attitudes; and values and decision making abilities.
|. General Education

A. The history of EE, it origins and development.

B. Goals , objectives and guidelines in EE.

C. Essential knowledge about the environment, both global and local.

1.4 brief outline of the solar system.

2.The earth as a zystem of matter and enerqy; day and night, change of season, weather,
and climate; tides; the earth s an open system for energy; matter 3s finite; earth as the
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environment for 1ife; origin and nature of 1ife; biosphere; Mow of energy on the earth;
cycles of matter; structure and function of the ecosystem {both biotic and abiotic
components) ; flow of energy and transfer of matter through food; man 33 an organism
within the living environment; the uniqueness of man as a species; madern man with
conceptual thinking, tool making ability and language; ran as social being; human
population dynamics; human habitats, urban and rural; man and the ecosystem; man and
agriculture; man and industry; man made environments; man’'s relationship to other
organisms; resources, and their rolz; problems of resource depletion from industrial
effluents and agrochemicals; deforestation, soil erosion, problems of poverty; and basic
human needs.

3 Environmental ethics; individual and social responsibilities of maintaining the quality
of the environment; value clarification related to environmental and economic
development; the rights and responsibilities of all for assuring the essential human needs
and good quality of life for all; the right to life for all organisms.

4. Environmental action; conservation and judicious use of resources; increased use of
renewable resources; reduction of all sources of pollution in the environment; planting of
trees and afforestation; control of anil erosion; modification of agricultural and industrial
practices to prevent and controi environmental degradation; regulation of wastes; contral
of lavish lifestyles and over consumption; and the probable involvement of the community
in envirenmental action.

1. Foundation Education

Detailed study of the development of learning theories; social and biological implications of
these theories; the shades of differences between prefor mationists, predeterminists,
interactionists and environmentalists; J.J. Rousseau and his views on the innate potentialities
of the child; John Dewey and his influence on contemporary educational methodology. Current
theoretical positions; cognitivist theory and its variations. Jean Piaget's theory of cognitive
development; Piagetian stages of development and characteristics child behavior at 2ach stage;
implications of Piaget's work in term of EE on both content and method. Jerome Bruner’s ideas
on cognition and his theory of the spiral curriculum. Hierarchy of knowledge in Gagne's
terms; similarities and dissimilarities between Piaget and Gagne. Behaviorism; lvan Pavloy’s
work on classical conditioning and operant conditioning; implications of the behavioriats
approach to EE.

Trainees may be assigned one or more of the following tasks:

Specific tasks in designing lesson plans for a particular grade level keeping in mind the
expected operational level of children at those grade levels.

Specific tasks in designing lessons for selected EE concepts for ascending grade levels
following the idea of the spiral curriculum according to Bruner.

Responsibility for analysis of a given task related to EE and deter mination of the hierarchy
of tasks involved under the final task.

Teaching Methods and Strategies
Yarious teaching methods; lecture; demonstration, field studies, project work, survey. case
studies, methods and strategies which help in developing affective and psychomotor abilities.

Experimental investigation, simulation methods, value clarifying strategies for controversial
environmental issues; issue investigation and evaluation. The above strategies should stress
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citizenship and make use of the following teaching aids; overhead projectors, slide projectors,
computers, stamps, magazines, and newspapers.

1¥. Evaluation

Definition, need, and special requirements for evaluation in EE; types of evaluation ; modes of
evaluation; evaluation tools; designing of different tools; preparation of betavior tally zheets,
check lists, and rating scale charts; design of evaluation schemes based on identified
instructional objectives in behavioral terms both for for mative and 3ummative evaluation.

¥. Curriculum Development

Definition of curriculum; process of development of curriculum and essential elements of a
curriculum; mechanism of development with special reference to the role of the various
agencies invelved; development, implementation and evalustion of an EE curriculum approach
and EE content infusion in different school subjects.
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APPENDIX 11

Suggested Activities

A number of activities are suggested below which may be included in teacher training
programs depending upon the nature of the course and its requirements. As such, the activities
suggested for the primary school teacher training would differ from those of the secondary school
teacher training programs. These activities would enable the teacher - pupils to develop necessary
EE competencies.

A. Suqgested Activities for a Primary School Teacher Training Program

1)

2)
3)

4)

S)

6)

[

8)

Make 8 map of school surroundings and show the features of the area. Mark the
direction, legend, and approximate scale on the map.

Identify festures on the map drawn, and classify them as natural or man made.

Examine the diversity of plant forms at the school with reference to the following
characteristics:

-- the shape of the tree--height, branch pattern
-- habits of growth--tree, shrub, climber
-- other characteristics- -flowering, medicinal or any other characteristic,

Examine the diversity of animal life at the school and classify thern. Maké sketches or
take photographs of the animal life and properly label them.

Investigate the dietary habits of people in the ares. Include information regarding the
consumption of cereals, vegetables, poultry and meat products, milk and milk
products, cooking oil, and slso identify the methods used for cooking each food. With
the help of an expert, make a list of food items from this list which could produce a
balanced diet. Be sure to give necezsary amounts of food and supplement the 1ist with
any items which have been omitted. The exercise may be done with different age
groups.

Answer the following questions regarding the water supply in your locality. What
sources of drinking water are available in your area? s the water safe for drinking?
What efforts are made to purify the water to make it safe for drinking? if water is
found not to be safe for drinking, what authorities should be approached to take proper
action?

Examine the different kinds of buildings in the area. Classify these buildings
according to the materials used in their construction and the sources of their supply.

¥isit a market place and observe the kind of activities which take place there.

Investigate the market and make an inventory of the different kinds of products being
sold there. Classify them based on their place of production, {local or import).
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WhICh products are tmported and why? Try 10 develap & 100d chalh using the 1tems
consumed, producers of these items, and consumers.

9) Study the local newspaper carefully for a month and cut out news items which are
related to environmental issues and problems. Classify them on the basis of impact,
(i.e. local, regiunal, national and global). |n each aroup, what kind of environmental
issues and problems predominate? Do environmental problems from your arza get
coverage in the local daily? If so, find out what efforts are being made to salve these
problems and 33 an individual determine what you can do to help. If not, take an
initiative to direct the attention of local authorities towards these local problems by
writing to local newspapers.

Jimilarly, more activities in this pattern can be created on environmentally related top-
ics, such as, fuel, method of transport, crop care, animal husbandry, diseases, ecosystems (1ake,
ponds, river, forest), air pollution, noise pollution and others. Activities on envirenmental top-
ics, 1f planned with identified instructional objectives in mind would help to promote EE.

B. Activities for Secondary School Teacher Training Programs

The suggested activities are only examples to help preservice trainees make learning in
environmental education moere meaningful. This would help them in the design of other sctivities
suited to the Tocal needs and abilities of students. Mainly three kinds of activities have been sug-
gested, question and answer sessions, class discussion and project work.

Question and Answer Sessions

Suitable questions may be framed to clarify the basic concepts and issues involved inen-
vironmental education for example, questions related to the need for and basis of environmental
education; eseential knowledge about the environment; snd the causes and nature of environments)
problems and their solutions. The2e would help preservice teachers assess their own understand-
ing in these areas and develop an insight for investigation of environmental issues.

Sample Questions

1) Why was the Intergovernmental conference on the human environment called in
Stockholmin 19727

2) What are the main features of environmental education?

3} Compare the definition of environmental education a3 given by IUCN with the msjor
goals of environmental education as specified in the Tbilisi Conference and descrite
how they are similar and different.

4} Inwhat respects does the teaching of different science and social sciznce subjects help
in the realization of EE objectives.

S) Select any invention of science or technology which has influenced modern life. "What
are the benefits to society from this invention? ‘What kinds of environmental
problems are associated with this development?

6) ¥hat are the different components of environment?
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8)

9)
10)

11)
12)

What is an ecosystem? How have man’s activities created an imbalance in this
system?

Explain the action of a z0apy detergent and how this actien is affected by the hardness
of water.

What is an environmental ethic? Why is it necessary?

Do you feel concerned about environmental problems in your locality? How can you
contribute to solving these programs?

Describe the environmentsl problems caused by the extensive use of fertilizers.

What are the main forms of wastes? Discuss the methods used for waste disposal.

Class Discussions

This area includes group discussions or debate in class followed with discussion by the en-

tire class.

Sample discussions

1)

2)

3)

4)

Take any news item, real or fictionsl, related to an environmentsl issue and organize 3
class discussion exarmining the various aspects of that specific issue or problem.

Scientific and technological developments and their effect on society may be a uzeful
topic to elaborate upon the wauys in which science and technology interact and influence
society.

Any environmental problems of a local nature may be taken up by the class. inamall
groups, as many solutions as possible could be examined and with the help of the class
teacher, the class may deter mine all possible consequences to each solution and then
choose the one which seems to be most desirable ecologically as well as to society as a
whole.

The class of preservice teachers discuss the role of science teachers in EE, or the role
of science teschers in encouraging social action and being personally involved in
various types of social action.

Examples of Project Work

1)

2)

A project may be undertaken by the class to gather infor mation regarding natural
resources in a neighborhood and the ways they are exploited. Suitable questionnaires
should be prepared before an actual survey is conducted. On the basis of the gathered
information, a report may be prepared, including photographs and diagrams to
illustrate the facts. Appropriate strategies to solve the problems found rnay also be
developed.

A developed area of the neighborhood may be surveyed. Information could be collected

regarding types of buildings according to their use, materials used in construction,
present condition of buildings with regard to their maintenance, causes for the
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detertoration (17 1t has occurrea), and the atTItudes or people towards malntaining
cleanliness in common areas of the building 1ike staircases and boundary walls.

3) A project may be undertaken by the class on consumption in the locality. Information
may be collected on different sources of energy, amount of consumption by each
family,size of the family, cooking methods used, various other uses of enerqy in the
household, attitude of people in hormes towards the energy crisiz, and non
conventional sources of eneray. A report may be prepared based on an analysis of the
survey sheets and suggestions for enerqy conservation should also be provided.

4) Projects, surveys or case studies on the following topics would alse be useful:
(i) Energy sources; (ii) energy consumption rates; (iii} enerqy flow through an
ecosystern {(enerqgy pyramids); (iv) food chains and food webs in specific local
ecosystems; (v) population studies of plant and animal species in different ecosystems
like ponds, grasslands, forests and gardens, {vi) lists of endangered species; {vii)
human population dynamics; (viii) 1and use management; (ix) water resource
management; {x) crop specific agricultural practices; (xi) animal products like
honey, silk, milk and poultry; and (xii) study of local industries, their raw
rmaterials, products, and pollutants.

Although in many cases the envirenmental issues and problems to be investigated may be

the same for buth primary and secondary stages, the depth of study would increase at the secondary
3tage.

168



APPENDIX il

A Checklist of Priority Requirements, National Actions and International

Action, Taken from the World Conservation Strategy

PRIORITY REQUIREMENTS

1)
2)

3)

4)
S)
6)
7)
8)

9)

10)
11)
12)
13)

Reservation of prime quality cropland for crops .

Adoption of management practices to maintain the productivity of cropland grazing
land and forests.

Prevention of soil deqradation, and restoration of land where 3cils ars already
degraded.

Protection of watersheds, espacially upper catchment areas.
Maintenance of support systems of fisheries.

Control of pollution.

Prevention of species extinctions.

Preservation of a3 many varieties as possible of domesticated and other economic or
useful plants, animals and microorganisms and their wild relatives.

Establishment of 8 comprehensive netwark of protected aress, securing the habitats of
threatened, unique and other important species, securing unique ecosystems, and
representative samples of ecosystem types.

Regulation of living resource utilization so that it is sustainable.

Reduction of incidental take.

Habitat maintenance of utilized species.

Careful allocation and management of timber concessions.

PRIORITY NATIONAL ACTIONS

1)

2)
3)
4)

Preparation and implementation of national and/or subnational conservation
strategies.

Adoption of anticipatory environmental policies.
Adoption of a cross-sectional conservation policy.

Inclusion of non-monetary indicators of conservation performance in national
accounting systems.
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10)

11)

12)
13)
14)

15)

Preparation of ecosystem evaluations.
Advance aszessment of Yikely environmental effects for all major actions.

Adoption of a procedure for allocating land and water uses based on ecosystem
evaluation and environmental assessment.

A review and strengthening of legisiation concerning living resources to ensure that it
provides sufficiently for conservation, with particular sttention to enforcement.

A review and improvement of the status, organization, funding and staffing for
agencies with responsibilities to living resources.

Establishment of new organizations or specisl measures to coordinate existing ones for
the comprehensive management of marine living resources.

A review and atrengthening of training facilities at professional, technician and user
levels.

Increased research to improve the management of 1iving resources.
Greater public participation in decisions concerning 1iving resources.

Environmental education campaigns and programs, particulariy for users of living
resources, legislators and decision makers, school -children and students.

Rural development combining short term measures to ensure human survival with
long term messures to safequard the resource base and improve the quality of life.

PRIQRITY IMTERNATIONAL ACTIONS

D

2)

3)

4)

S)
6)
?)

8)

A review of the coverage and effectiveness of international law relevant to living
resources, and the development of new laws to remedy any deficiencies.

Implementation of inter national conservation conventions.

Multilateral and bilateral assistance for reforestation, the restoration of degraded
environments, and the protection of the support systems of fisheries and of genetic
resources.

Multilateral and bilateral assistance for the design and implementation of ecologically
appropriate policies and the establishment and maintenance of effective conservation
procedures, laws and organizations.

Cooperative programs for the conservation of tropical forests.

Cooperative programs for conservation of drylands.

A cooperative program for the on site protection of the wild relatives of economic or
useful species, of threatened species, and of ecosystems of exceptional diversity.

Conservation of the species and ecosyztems of the open ocean.
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9) Implementation of the Convention on the Prevention of Marine Palluticn by Dumping
of ‘Wastes and Other Matter, of the Convention on the Requlation of Long-range
Transboundary Air Pollution, and of analogous regional conventions.

10} Control of deep 2ea mining.
11) Support for the World Climate Program.
12) -Conservation of the living resources of Antarctics and the Southern Ocean.

13) Regional strategies for the conservation of the living resources of international river
basins.

14) Regional strategies for the conservation of the living resources of international zeas.
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