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ABSTRACT

This study explores the forces influencing teachers’ attempts to use
students' environmental experiences in the teaching of school biology. Tie
focus of the study is form 3 (grade 10) biology classes in a large urban
center in Tanzania. It examines questions about conceptions of
environmental education (EE), resources available for an EE approach.
and professional, socioeconomic, and historical factors influencing
classroom processes in three selected school environments.

A social constructionist perspective is used. in which the participants’
view of reality (of science teaching, and EE) is perceived as being
constantly constructed and reconstructed to suit the world around them.
This process of knowledge construction is studied through classroom
observations and teacher interviews, and supplemented with responses
from a student checklist questionnaire, and School Inspection and other
official reports. Interviews were also conducted with a biology curriculum
developer and an UNEP environmental education chier. The study then
historically analyzes the context in which biology teachers in the study
operated. focusing on the barriers to the use of local environmental issues
in biology discussions at classroom level.

A number of barriers are discussed In the context of the {indings of the
study: There are Professional barriers. including low level of professional
development of teachers, and pressures to perpetuate the status quo of
traditional expository teaching. Language barriers., whereby the use of the
English medium of instruction limits the quality of classroom discussion
of local issues. and socioeconomic barriers, such as lack of sufficient
locally focused teaching materials and low teacher incomes also exist.
These affect teacher motivation and commitment to a teaching approach
requiring long hours of preparation and thought about student learning
activities. Thus, despite numerous past global (U.N. initiated or otherwise)
campaigns to promote EE, these barriers influence the construction of any
new approach to science education, including an environmental
perspective, in the classes studied.

The study concludes that environmental education and other issues
approaches in science teaching are unlikely to succeed at classroom level

if the notion of curriculum as mere prescription of goals continues to be



perpetuated. Instead. a social constructionist perspective is envisaged in
which new curriculum proposals must build in grassroot support systems
including collaboratively designed teaching/learning resources, and
professional development programs. This implies a strong involvement of
classroom teachers in the development of teaching materials. Suggestions

for future research to realize these objectives are made.
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Chapter 1
THE CONTEXT OF THE PROBLEM

Introduction

The environment around us supports both our survival as well as our
knowledge generation processes. As humans, we depend on a stable
environment for our very existence. Through study of the interrelationships
among various aspects of our biosphere, we begin to better understand ourselves,
our relationships with the environment and how those relationships affect the
welfare of the biosphere and ourselves. It is generally accepted that the
knowledge of the immediate environment is a crucial prerequisite for any
society in its progress in making significant and long lasting scientific and
technological developments. In this study, this "immediate environment" is
considered in three aspects, which are: the home environment, which includes
the biophysical surroundings in which one was born and raised; the school
environment. denoting the biophysical setting of the school where one studies,
and the regional environment, denoting the biophysical setting of the
geographical region in which the country under study belongs. These terms are
defined later in the study.

Recent experiences in both developed and developing countries have revealed
significant problematic situations when the environment is mistreated or
destroyed. This may be done due to both ignorance and poverty as in the
development of squatter settlements around cities in the developing world; or in
the creation of deserts in such places as the Sahel through overgrazing and
shifting cultivation. In the developed world, the search for profits has promoted
the use of high technology in clear-cut logging, thereby decimating large areas of
forest in North America. The pollution from various industries, ships, and
military explosions is threatening all life forms and causing serious
disturbances in the biosphere, including the depletion of the Ozone layer. Such
experiences have alerted some science educators to seriously reflect on the
relevance of the process of generating scientific knowledge to the sustainable
development of the environment of the world yielding that knowledge. This is
being done in order to try to ensure the long term survival of the human
civilizations involved in this process of knowledge generation and application.



Both the living and non-living world and the present human civilization are
now under serious threat due to the environmentally detrimental consequences

of certain technological developments of the past hundred years.

Science and technology: saviour from poverty, or an environmental explosive?

When discoveries which are considered significant today were made during
the last century, humans often viewed them as the savior from suffering,
poverty, and most diseases. The steam engine, the car, aeroplane and ship
facilitated the movement of goods and people around the world; the
developments in microbiology helped humans fight disease-causing
microorganisms and make use of beneficial ones in brewing, baking and other
processes. Further developments took man to the sea bottom, space, and deep
into the lithosphere in search of minerals and other treasures. The desire to
harvest and process the maximum possible resources from these environments
for improving human standards of living has led to an environmental crisis of
serious proportions. The problems of pollution, depletion of the ozone layer,
acid rain, the green house (heat trap) effect, the extinction of thousands of
species, the threat of a nuclear holocaust, drought, famine, desertification and
others are now the most serious threats to the survival of planet earth. In a
recent report of the Washington based Worldwatch Institute, Sandra Postell and
others summarize the gloomy situation in the following words:

.. . The looming threats we now face. ... have so much
momentum that unless action begins now to reverse them,
they will inevitably lead to paralyzingly costly economic
consequences and the collapse of social and economic
institutions. (Postell et al., 1989)

The global environmental movement, evolved during the beginning of the
crisis, became an outstanding watchdog of the technologi~sal revolution in many
advanced countries. At the same time, it promoted the need for a cautious
approach to technology transfer, calling for a deeper understanding of the inter-
relationships in the environment, and hence a sustainable development (as
opposed to a mere exploitation) of renewable and non renewable resources,
especially in the developing countries of the third world. This call, however, is
seldom heeded. The recent war in the Persian Gulf, the pollution it has



unleashed into the atmosphere and the sea, and the milliors of people it has
displaced is a clear example of the a collapse of human institutions described by
Postell and others. As was evident during this war, prior knowledge of the
consequences didn't deter the parties to chose destruction rather than
conservation and patience.

At the global level, the United Nations Organization has made various efforts
in mobilizing many countries in this direction. It established UNESCO and
UNEP in 1945 to promote educational programs, monitor the problems
generated by the improper use of the environment and promote mechanisms
geared towards fighting those problems. In 1972, in Stockholm, it was agreed by
representatives of many nations that the environment needed attention and
that science education should focus more on a better understanding of the
environment and the development of positive attitudes towards its protection.
Further global UNESCO conferences followed, e.g, Belgrade, 1975; Tbilist; 1977,
and recently, Moscow, 1987. Regional offices of UNESCO and UNEP were
established in all continents to promote and monitor efforts of various
countries in harmonizing resource consumption and technological
development on one hand, with sustainable development on the other.

The African UNESCO Regional Office organized a workshop in Dakar in 1978
to develop its implementation plan following recommendations of the Belgrade
Charter and the Thbilisi Conference resolutions. The Dakar Conference offered

five suggestions to African states::

1) Design strategies for establishing environmental education programs at the

national level;

2) Design strategies for curriculum development and the preparation of teaching

-learning materials;

3) Build strategies for the training of teachers in environmental education;

4) Encourage regional/international cooperation; and

5) Build links between formal and non-formal education.
(For a summary of the proceedings of this conference, se¢ Appendix G)



These recommendations were made at a time when most African countries
were in a "crisis of identity” (or, as Beeby, 1966, would say, a stage of transition)
in science education, when imported curricula, textbooks and even expatriate
science teachers, unaware of cultural issues, were unable to work towards the
integration of scientific knowledge learned in school with the realities of life in
most African socletles. To-date, little is known about the actions taken by
African governments on any of the five recommendations stated above. First
hand reports about African environmental problems are difficult to find within
Africa, and one relies mostly on reports from UNESCO, UNEP, FAO and the like,
or on reports of non governmental organizations (NGOs) based in Europe (E.g
Earthscan, Oxfam, and so forth). These reports take a macro approach and tend
to generalize problems in sub-Saharan Africa without considering specific
socio-historical and cultural influences working in each specific community.
Whittemore (1981), for example, argues as though the problems of land for the
very poor were identical between India and most African countries while Garry
Knamiller (1987) continues to argue for an "jssue-based environmental
education in all developing countries” without addressing issues such as the
historical role of the "diploma disease” (as described by Ronald Dore, 1975) and
the class analysis of the process associated with it, including the strong
resistance to "terminal education” being experienced in many African countries.
An examination of most UN reports reveals the casting of blame on humanity
for environmental crises such as desertification, (UNCOD, 1977), without
analyzing the context in educational or socio-economic terms. - The same could
be said of the report on desertification written for Earthscan (Grainger, 1982).

The Tanzanian School System

The Tanzanian school system can be described as belonging to the 7-4-2-3
category. Primary schooling lasts seven years, and is designed to be terminal,
implying that only a small percentage of the primary school leavers might
proceed with secondary education in the private and public secondary school
systems. A debate still continues as to whether the policy of Education for Self
Rellance has produced any change in attitudes of school leavers towards
community life, self reliance and learning. This will not be addressed in this
study, but the interested reader is referred to Malekela (1984), or King (1985).



Those who go on to secondary schools are therefore a small percentage and a
relevant science curriculum to enable them to understand the country's
environment and its long term role for a sustainable development of its
resources is considered crucial for any developing society. It is in this spirit
that the policy of Education for Sell Reliance (ESR)} was developed in the late
1960s. There are four years of junior secondary schooling beginning from
age 13 (form 1) to 16 (form 4) when students sit for the Certificate of
Secondary Education Examination (CSEE -O level). A limited number of those
who perform well can then move on to senior secondary school, l.e, forms 5
and 6, after which, if they pass the CSEE "A" level examination, they can
proceed to post-secondary institutions. This study is concerned with form 3
teachers and their students. Little work has been done on the problems
associated with teaching science at this level with the exception of the survey
studles (Chonjo, 1980; Meena. 1979). These studies were mainly concerned
with making inventories of the available resources and manpower for
teaching blology and chemistiy in [orms one io tour. According to Beeby
{1966, 1980) the Tanzanian Education System. like that of most developing
countries, is now in a "Stage of Transition" towards a "Stage of Meaning”. In a
school system in transition, the enthusiasm of young teachers emerging from

the teachers colleges each year is olten:

.. "ost in the sands of a conservative school system that
doesn't understand them."” (Beeby, 1980, p. 460).

What is even more important is that the tutors in the teachers colleges may
not all be at the stage of meaning. Student teachers may. therefore, not
develop a variety of content and methods to cater for individual pupll
differences. and other skills necessary to encourage active pupil invilvement

in knowledge generation.

Problems specific to Tanzanian secondary school science
A number of problems, including administrative and socio-economic,
have made it extremely difficult to achieve the ambitious objectives of the
policies, as well as [it inlo global objectives aimed at introducing
environmental education in science teaching. At the secondary school level,

the following problems face science teachers In particular:

w



1. Over-emphasis of content, which is tested by a highly competitive national
examination and becomes the greatest motivation for the rote learning of
science concepts without understanding or linking them to local science

/soclety issues.

2. Lack of basic science teaching equipment and other resources necessary for
promoting practical work in science teaching (Chonjo, 1980; Meena, 1979;

Kaino, 1988).

3. Poor professional training and experience (Ishumi, 1984; Chale, 1984; Meena
et al., 1987). There seems to be a general lack of skills among science teachers
to use locally available resources including the biophysical environment in
their teaching. For most diploma teachers, there is also a conceptual problem
arising from the low level of classroom interaction they experience in school.

4. An over- emphasis of subject specific science disciplines at all levels, leaving
little attempt at integrating or coordinating science education so that it
reflects the organization of nature as experienced by the puplils. This problem
exists worldwide and is the subject of an intensive debate (Black, 1986; Bohm,
1984; Frey. 1989; Osaki, 1987). In Tanzania, it is exacerbated by making most
science subjects compulsory even for the less able and uninterested. For
example, according to Education Circular No 4 of 1979, biology and geography
are compulsory to all O level students, chemistry and physics must be taken by
70% of all O level students, using the same traditional, academic curricula.

The Historical, Structural and Political Context of Tanzanian Science
Education in Tanzania

The educational history of Tanzania, like that of other ex-colonies, is
greatly influenced by the former socio- political systems. Three main
political systems have influenced Tanzanian society, each carrying with it
its own epistemological, educational and philosophical heritage. These
include the traditional African heritage. the colonial heritage and the post
independence heritage.



Traditional heritage.

The society which now constitutes Tanzania existed for thousands of yzars
as small national ethnic groups, sometimes called tribes. These were
culturally distinct, each with its own language. leaders and traditional
system of education. The education system was mainly informal, though
formal systems did exist in a few communities like the Wachagga, Wahaya,
and Wakinga. The environment was rich with diverse wildlife, extensive
forests, mountains, lakes and rivers. Hunting, fishing, iron smelting, pottery
and farming were the main economic activities. The environment around
each society influenced their knowledge generation because every community
was self sufficient. Where formal education existed, the curriculum was an
extension of what each child did at home with his/her parents, as well as a
thorough study of the environment around the community. It was a
practical, holistic education, including a core curriculum of family life
education, defence and security education, life skills education, social
history and so forth (See Lawuo, 1972; Raum, 1940). Informal education
included passing on family history, stories, useful plants and animals, and
survival skills depending on the way of life within each community, be it
fishing, hunting, and so on.

Although scientific theorizing in its modern sense was limited, practical
scientific activities produced local technology suitable for the soctety of the
time. There were herbalists, local psychiatrists and the like (named folk
psychologists by Westerners), traditional technologists (iron smeiters,
potters and sculptors) who were specialized members of some communitles
passing on their skills from generation to generation. There is enough recent
archaeological and oral evidence of these activities in various parts of the
country and across Southern Africa (e.g Iron smelting in the Usambaras,
West lake and Coastal regions dating as far back as 500 years Before Christ
(Schmidt, 1978 p. 278 ). Even after years of western influence, much of this
traditional knowledge still exists among the people and is being passed on to
the younger generations. According to Horton (1971) many western
anthropologists have failed to understand traditional African sciences
because few of them understand western philosophy of science, or i they do,
they are unable to recognize its African equivalent due to the "difference of



idiom” (p. 208). Western educated Africans, however, have recently made
many efforts to integrate western and traditional sciences. Traditional
medicine, for example, is widely practiced in all parts of Tanzania, and
research units now exist at the Faculty of Medicine at the University of Dar es
Salaam and other African Universities to study and modernize traditionally
used drugs and medical methods. The philosophy behind these "traditional
sciences” however, remains different from that of western science which is
taught in the schools. First, the role of chance in the occurrence of events is
given a special emphasis in documented African Cosmology, asking
questions not only of how things happen, but also why they happen at
specific times. Second, unitke the dualistic Cartesian world view, African
traditional cosmology is monistic (Odhiambo, 1972 p.44) and embraces a
holistic interpretation of events, combining psychological, scientific, and
cultural knowledge, closely intertwined in one single thought system
(Odhiambo, 1972; Ogunniyi, 1988 ). Third, since traditional African society
was essentially an oral culture, words have also evolved to have great
"magical power” and are often used to invoke scientific processes or the
service of ancestral spirits; things which are "dismissed contemptuously” by
western science (Horton 1971 p. 234). The science curriculum says nothing
about African traditional technologles or their philosophies: yet the children
sitting in the classrooms live them in their homes. When western forms of
medicine, for example, are unavailable or too costly, people turn to their
traditional alternatives. When Cartesian science fails to explain
phenomena, people in these areas soon resort to traditional cosmologies.
This is true all over the third world, from Africa, and Asfa to Latin America.
The apparent objectives of the colonial administration however, were,
among other things. to destroy traditional African society and its culture in
order to impose western cosmology and culture and create a demand for

western goods.

Colonial heritage
Few would accept the use of the term "heritage” to describe the remains of
the colonial system of government found throughout the third world
countries because of the sad memories of colonial rule on the lives of the
people. This term is used here only to acknowledge the fact that however evil



the administration was, its impact on all aspects of life including education
cannot be overlooked. Between 1885 and 1961, Tanzania was ruled by
Germany (1885-1919) and Britain (1919-1961). Both German and British
Colonial rule were designed to either destroy local technology and substitute
it with that of the colonial country or use whatever was available to advance
further domination and create a climate of dependency as well as a market
for the goods made in the colonial country. Western science education was
introduced, and made available to a few individuals among the black
population. Its goal was to impose western epistemology, and create a
demand for western science and technology. By the peak of colonialism
many teachers had been imported from the west, as were teaching packages
including books and laboratory resources.

There was talk of encouraging knowledge of the environment thiongh
nature study, (a program called “education for adaptation”, see Lawuo, 1972}
but the structure of the whole system was directed by the colonial power,
especially during British Colonial administration. All science teaching in
middle and secondary schools was in English, a foreign language which the
children rarely used outside the classroom. Bocks designed for the less able
western children were used in the colonies; and although "tropical editions”
were produced, they could hardly cater for the children of traditional African
backgrounds. Books designed for the non-academic stream subjects in
Britain, for subjects such as gardening, carpentry, rural studies, and
agriculture (Goodson, 1988), were thought to be what the children of the
colonies needed. In fact, "education for adaptation” was a series of books
designed for Negro slaves in southern U.S.A and adapted to be introduced In
African schools in Tanzania and elsewhere. Children of Asian and European
descent took an "academic curriculum.” As a result, the best students started
to hate environmentally oriented subjects, as well as traditional
epistemologies. Academic science and the worship of examination success
was encouraged, and due to the little relationship between science discussions
and the children's life experiences, rote learning was the only route left to
most of them. The obsession with "academic standards” measured by western
examinations is reflected in the objectives of the 1955 Colonial Secondary
Education Syllabus.



»The child's East African environment and the site of his
pivoable future activities must be the focus. ... " the syllabus
stated, but at the same time

.. . "general academic standards have been carefully observed
and at the conclusion of the course the pupil should be
qualified to pass the Cambridge Overseas School Certificate
Examination or other similar exams.” (Tanganyika
Government, 1955).

Any curriculum changes were initiated by Britain. Thus, following the post
Sputnik curriculum reforms in Britain during the 1960s, selected elite
schools in Tanzania, like in most British Colonies, implemented "Enquiry
Science” in the form of Nuffield Science, or its local East African version, the
School Science Project. There were others such as the African Primary
Science Project (APSP), and the School Mathematics Project (SMP) (Yoloye &
Bajah, 1980) which were also adopted by schools in the region. During the
first years after independence all government schools used the earlier
materials, which encouraged rote learning of textbook knowledge without
studying local flora and fauna. The new science materials were tried in some
Tanzanian secondary schools during the late 1960s. At the time there was a
large population of expatriate science teachers who played a large role in the
process of curriculum change in the young nation. The process was as
difficult for the expatriates as it was for the few local teachers (See Lillis &
Lowe, 1987). Olson (1981) and Shipman (1974) describe several problems
facing British ploneer teachers in their process of changing teaching styles to
accompany the Introduction of the Schools Council Integrated Science
Project (SCISP) and Keele Integrated Science Project respectively, which were
taking place at that time. Change was slow, and biology remained a lecture
subject of the classroom with rare laboratory activities or field trips. Links
with traditional knowledge were considered irrelevant and unheard of, as
mocern Africans desired to take the epistemological line of their colonial
masters. At the same time, the growth of environmental science from the
post war under-achiever's subjects of "Gardening" and "Rural studies” made
few teachers, let alone students, want to have anything to do with content
which was not academic and. hence, of low status.

Thus, at that time western science was featured as being most important.

Local science was not even viewed »s science at all, and the new enquiry
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science was viewed as lacking in rigor in terms of getting students to
accumulate scientific facts. As Pendaeli (1986) reports, the enquiry materials
were phased out before the mid 1970s and their examinations were
abandoned. Teaching remained as an expository style and addressed the
objectives of the 1955 curriculum. For the most part, secondary schools were
government boarding schools inherited from the colonial era, and were so

because,

. . . the condition under which most students live are hardly
conducive to serious study at night" (Tanganyika Government
1955, p. 50).

Only a few city schools, saved for children of colonial government officers
and Asian businessmen were day schools. Two of the schools in this study
were in the latter category, and the third one was a boys' boarding school. One
of the schools had a whole cupboard of SSP and Nulffield materials, prepared
in the 1970's to encourage an experimental and environmental approach but
had not been used by any of the teachers including those in the study. It seems
that the old colonial era teaching style still remains.

Post colonial heritage

Many have argued that since attaining independence, most African
countries have made few substantial changes to the education systems of
their former colonial administrations (Beeby, 1966: Cooksey, 1986:
Mbilinyi, 1979,). In the case of science education in particular, very little has
changed. In Tanzania, the system has either stagnated or deteriorated,
despite various attempts to re-orient it. Perhaps three phases of the post-
colonial era may be distinguished. These include, (a) the period immediately
after independence, (1961-1967); (b) The period after the Arusha Declaration
(1967-1975); and (c) The period following the declaration of Universal
Primary Education in 1977.

(a) The immediate post independent period (1961-1967)
This period was mainly characterized by the continuation of the colonial
curriculum philosophy. Most science teachers in the secondary schools were

expatriates, and local scientists were very few. In the school which I attended
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as a form 1 student in 1967, for example, over 80% of the teachers were
expatriates, and in the sciences the whole school had only one native science
teacher (teaching biology), who was not even a university graduate. Students
memorized sclence textbook definitions, facts and illustrations and were
encouraged to stay late at night reading, perhaps to satisfy Locke's view that
their minds were tabula rasa. The best schools in the country Institited
w ekly tests to measure how much fluid the sponge was absorbing. During
Cambridge Exams, some Tanzanian schools produced the best grades in all
the Commonwealth, not in understanding science principles around their
environment, or being critical about the ideas in the texts, but in squeezing
the filled sponge. The post Sputnik factor had started a debate on the
meaning of science in the west, while local Tanzanian leaders had been
thinking about the new direction of the independent nation. By 1967,
Tanzanian politicians had come to the conclusion that the best policy for the
rapid development of the countryside was Socialism and Self Reliance, and
that education must prepare the young of the nation to become self reliant.

(b) The post Arusha Declaration period (1967-1977).

The Arusha Declaration and the Policy of Education For Self Reliance (See
Nyerere, 1967) emphasized three objectives of education: the production of
people with an enquiring mind; development of the ability to learn from
others and evaluate new knowledge; and development of the ability to think
critically. At about the same time, the enquiry science curriculum movement
had gained strength in the west and these curriculum materials were tried
experimentally in a number of African countries including Tanzania. This
combination of events led many to claim that Tanzania was in for a
“revolution by education” (See Resnick, 1968). Biology programs included the
Nuffield Biology and School Science Project (SSP) and at the primary school
level, the African Primary Science Project (APSP) gained popularity from
West to East Africa. The Nuffield and SSP also produced materials in physics
and chemistry. The American BSCS materials were also brought in and
though they were not offictally adopted in any school in Tanzania, they were
used by a nuinber of teachers. As stated earlier, the predominantly expatriate
teaching staff played a large role in securing teaching materials from the west
and in organizing workshops for writing some locally relevant textual
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materials. Most of them were partly supported by funding generated by the
former colonial masters to strengthen the education system in the colonies.
By the mid 1970s, many expatriates left due to the great reduction of financial
support to Africa following the oil crisis. A number of these former
expatriates now work in western universities. As Kenneth King observes, the
experience of working in post independent Africa created insight and
dedication to African educational issues in many of those who took part.
Unfortunately, these teachers never stayed long enough, and when most had
left there were too few pioneer local science teachers to continue their work.
Perhaps, if they had stayed longer, more could have been learned from them,
and they themselves might have better understood both the environment in
which they were working and the cultural context of the students they w.re
teaching.

The Tanzanian government, backed by func:ng from UNESCO and
UNICEF, decided to develop its own human resources in all sectors, to replace
leaving expatriate staff. It was even announced that the main goal of
secondary education was to be self reliant in high level manpower by 1980.
UNESCO sponsored a Science Teacher Education Project at the University of
Dar es Salaam, which was designed to quickly produce a large number of
science teachers for the secondary schools. As Meena et al. (1987) and
Nkonoki (1987) have argued, this helped to increase numbers, but the
congested curriculum was, perhaps unable to inculcate enough professional
expertise in using the local environment, working with the newly developed
SSP materials, and abandoning the expository teaching styles that assumed
students to be sponges. Moreover, as they went into schools, the new graduate
teachers found a status quo which was unaccepting of new teaching styles, an
examination system which rewarded the recall of facts, and headmasters
who were not in favour of a teaching style allowing students to challenge the
authority. This was totally contrary to the philosophy of Education for Self
Reliance (ESR) but had been socially constructed within the status quo from
practices which seemed to have "worked" during the colonial era, such as the
maintenance of teacher authority. Even the emerging socialist government,
with its authoritarian models of party supremacy, respect for authority, et
cetera were ironically contrary to enquiry teaching and the encouragement of
critical thinking. Together, these forces had killed the SSP, Nuflield Science,
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APSP, and all emerging enquiry curricula in the country. The death of the
East African Community (which economically bound together Kenya,
Uganda and Tanzania) in the late 1970s destroyed all collegial support within
the region. Like turtles, every one retreated into their shells.

(c) The post Universal Primary Education (UPE) era- 1977-1990

In 1977, when UNESCO and UNEP produced the guidelines for EE and
associated documents, Tanzania was in a large identity crisis. Science
education was facing several problems such as few qualified teachers,
expansion of private secondary schools, and resignations of frustrated and
underpaid teachers from government secondary schools to take positions in
private schools. The latter, though better paying, had poor teaching facilities
and a student population perceived to be academically weak (those failing the
Standard 7 selection examination). At the same time (early 1970s) the
government tried to start a School Equipment Development Unit (SEDU) but
it did not get started, and a donation provided for its development was
returned to its source. This was due to problems described by Pendaeli (1985)
as" problems of under-development.” They include a lack of commitment by
the government to implement its own policies, inefficient approaches to
problem solving, and the frustration of the able expertise. At the same time
national interest had shifted to Universal Primary Education (UPE) and
adult education. In 1977, UPE was declared in Tanzania, and most
government resources were directed to a distant teacher education program
aimed at supplying the large number of primary schools with enough
teachers. There were many problems with this bare foot approach to UPE;
further details may be obtained from Ishumi (1984); Omarl & Mosha (1984);
and Malekela (1985). Thus, interest in environmental issues in the school
curriculum never went beyond the ministry files. Most SSP, Nuffield and
BSCS materials remained locked in school cupboards.

The impact of economic factors on science education.
A number of socioeconomic factors have been responsible for the low
performance of education and other sectors in Tanzania since independence
in 1961. They have affected the education sector in several aspects, including
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the production of science graduates (including teachers), and teacher incomes

and motivation.

The production of science graduates and science teachers

Since the oil crisis of the early 1970s, the growth of all the social sectors in
the Tanzanian system has stagnated. The nation maintained only one
university until 1984, when an agricultural university was opened at the
former Faculty of Agriculture and Forestry of the University of Dar es
Salaam in Morogoro. Even then, there was no significant growth in the
number of science graduates, including science teachers, to serve the growing
numbers of secondary school students in private and government secondary
schools. Table 1 shows the growth of university enrollment and graduates,
and Table 2, secondary school enrollment. The subject of Blology s
compulsory to all students in junior secondary school, and so requires a large
number of teachers.
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Table 1: Output of science graduates at the University of Dar es Salaam, 1965-

1988

Year B.Sc Ed BScGen BSc Geol B.ScHydr TotEnr Tot.Grad
1965-66 - . - . 40 ;
1969-70 274 41 . - 315 16
1970-71 303 65 . . 368 70
1971-72 275 112 . 18 387 80
197374 319 186 . 33 538 110
1974-75 342 160 19 51 372 130
1975-76 309 120 27 48 504 175
1976-77 297 78 49 36 462 170
1977-78 241 % 42 15 392 172
1978-79 248 73 57 . 378 105
1979-80 259 103 56 . 418 135
1980-81 249 % 54 . 399 100
1981-82 215 258 53 . 526 105
1082-83 182 175 49 . 406 146
1083-84 153 191 49 . 393 127
1984-85 202 182 47 . © 431 112
1085-86 300 145 54 . 499 110
1986-87 325 120 52 ; 497 N/A
1987-88 272 84 47 . 403 N/A
1088-89 237 73 31 ; 341 N/A

Source; Ministry of Education Statistics, 1988 and University of Dar es Salaam
Admission File, 1989.
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Table 2: Secondary School Enroliment 1980-1988.

Year Public Schools Private Schools
No. schools Enrollment No. schools Enrollment ENR. TOTAL
1982 N/A 38982 N/A 30162 69144
1983 85 39737 85 31219 70956
1984 85 40617 85 33519 74136
1985 86 40323 107 40775 81098
1986 95 43911 193 45703 89614
1987 103 45821 142 58225 1040416
1988 N/A 50584 N/A 68258 118842

Source: Ministry of Education Statistics, 1988.
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Secondly, relative government spending on education since the mid 1970s has greatly
declined. (See Table 3).

Table 3: Government expenditure on education, health and defence (1972 and 1986).

Year % of total expenditure
Education Health Defence
1972 17.2 7.2 . 11.9
1986 7.2 4.9 13.9

Source: Adapted from: Heyneman, S.P, (1989). Economic crists and the
quality of education. International Journal of Education, 10 (2/3), pp. 115-
129.

The impact of low teacher income

Teachers earnings for the last 20 years were considerably lower compared to
other sectors (see table 4). There was little incentive for experienced teachers
to stay on in the profession, because salaries and conditions of service
actually worsened with increasing experience. As described in the current
findings, one teacher resigned from teaching during this study and another
was looking for a better paying job elsewhere. The average earnings of
graduate teachers as compared with that of other graduates is portrayed in a
recent study by Galabawa, (1989) as indicated on Tables 4 and 5.
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Table 4 Average earnings of university graduates by degree programs and years

of experience. (Tanzanian Shﬂllngs.l)

Years BAEd BAGen BScEd B.ScGen LLB.. BSEng B.SAgr MD
Experience

1-2 28800 28589 22800 29307 34554 39493 ---- 42000
3-4 28264 36591 33091 32801 29050 32991 26688 ----
5-6 33910 29618 35829 28839 30744 37287 33020 27000
7-8 33626 35400 28303 37918 38089 53247 29515 45000
9-10 47580 33265 35386 41887 50256 40127 32562 37908
11-12 42029 40930 39111 --- 38858 47650 36432 44540
13-14 43733 47403 33293 --- 72000 --- 44040
15-16 41696 41512 35412 --- -- --- ---
17-18 40333 46424 42572 --- --- --- ---
19 &> 46322 --- --- --- --- 63144 ---

Reproduced with permission from:
Galabawa, J.C (1989). Cost benefit analysts of private returns to university schooling.

Ph.D dissertation, University of Alberta. (Table 6.3, p.105).
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The disrupted pattern of benefits by years of experiences in certain cases is explained by
the existence of mature students in the sample, whose experience before the degree was

not an important determinant of their earnings after graduation (See Galabawa. 1989,

p. 114).

Table 5: Annual Benefits by Degree Programs and Years of Béx'perience {In Tanzanian
shs 11989).

Years BAEd BAGen B.Sc.Ed B.ScGen LLB. BS.Eng B.SAgr MD
Experience

1-2 28800 28589 22800 29307 26991 29700 17110 11900
3-4 28264 31513 27620 27715 20050 32991 26688 15433
5-6 28469 29618 35829 28839 30774 37287 33020 27000
7-8 33628 35400 28303 37918 38080 36978 31046 45000
9-10 47580 33265 35386 41887 50256 40127 32562 37908
11-12 42029 40930 39111 63075 45688 47650 36432 44540
13-14 43733 47403 33293 70767 72000 75694 68997 44040
15-16 41696 50000 45264 78459 81250 85218 90354 80513
17-18 47000 46424 48575 86152 90343 94742 118621 111095
19+> 55083 95319 76090 93844 90844 104266 156032 153741

Source: Reproduced with permission from:

Galabawa, J.C (1989). Cost benefit analysis of private returns to university schooling . Ph.D
dissertation, University of Alberta. (Table 6.4 p.109)

loneuss = ~T.Sh. 195.00 (1990)

=~T.Sh 64.26(1987)
=~T.Sh 17.47 (1985)
=~T.Sh 08.28 (1980).

(Source: United Republic of Tanzania, Ministry of Finance Statistics, 1988 and Budget speeches,
1988 & 1989)
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The role of the environment in teaching/ learning processes has rarely been
studied qualitatively in any secondary school setting in Africa so far. The
efforts of UNESCO/UNEP and the other global organizations have produced
elaborate goals and objectives almed at encouraging a holistic environmental
approach to science teaching. The Dakar Conference resolutions for Africa
(UNESCO, 1978), especially recommendations 2 and 3, stressed this need. The
objectives of teaching science subjects all point to the need to .."know ourselves
and our environment..." (Biology syllabus, form 1 to 6). including our forests.
seas and oceans, and the like; ..."reflect the importance of agriculture to the
country's economy..." (Chemistry syllabus, form 1-4); and yet the knowledge of
the issues in these aspects of local environment is relatively low (O-saki, 1983).
There is a need to study factors/conditions influencing the success or failure of
schools in using the total environment as a basis for science teaching and hence
promoting its better understanding and management, to pave the way for the
development of locaily focused teaching materials. This study might provide a
better framework for understanding the problems of implementing an
environmental approach in science education, and the role of the teacher in the
teaching/learning process. The teaching of environmental issues or any other
science/technology and societal issues must reflect the factors influencing
decision making in those issues. Aikenhead (1980 p.42) identifies a number of
such factors, including, economic, political (including, military, legal),
technological, scientific, and cultural (including religious, ethical, fine arts).
Cultural issues, especially in third world context, are also dealt with in
Vulliamy (1985), and Jegede et al. (1989).

Summary

In this chapter, the contexts of the environment are given as the world around
our home, school or region. Aspects of the historical development of
environmental education in global and Tanzanian contexts are described, as
well as the historical, structural and political forces influencing science
education in general. The goal of introducing environmental issues into the
science curriculum is faced with many problems, some of which are global,
while some may be specific to Tanzania. This exploratory study will describe
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and analyze barriers to the development of locally focused teaching materials
and the management of relevant professional development programs. It will
also discuss possible passages through such barriers. The rest of this thesis is
organized as follows: Chapter 2 discusses theoretical foundations and other
contexts of the research, Chapter three provides a review of the relevant
literature, while Chapter 4 describes the methodology and design of the study. In
Chapter 5 the findings of the study are described, while Chapter 6 attempts an
interpretation of the findings. focusing on the conceptions of EE held at various
levels of the curriculum implementation hierarchy and the historical
development of these conceptions and their incorporation in the curriculum.
Finally, Chapter 7 concludes the thesis by presenting a summary of the study
and some implications of the findings for the teaching and learning of biology
in Tanzania.



Chapter 2
THEORETICAL FOUNDATIONS AND RESEARCH CONCERNS
School scierce and environmental problems

The relationship between school science and science in the world around the
child has been a subject of considerable research and speculation. This has led
to attempts at developing school science programs considered more relevant to
the problems and issues facing the world. From the environmental point of
view, school science is expected to promote more caring attitudes towards the
natural environment, rather than the mere understanding of its components
and their potential for more technological development (since the 1972 U.N.
conference on the Human environment and subsequent appeals from
UNESCO/UNEP). An abundance of research has been conducted probing the
knowledge, beliefs and attitudes of students towards environmental issues, and
the development and evaluation of environmental education (EE) programs,
especially in the United States, Europe and Australia (See reviews by Roth, 1976;
lozzi, 1981; Lucas, 1980; Dissinger, 1985). Most of these studies revealed that
while attitudes, measured by Likert scales, could be positive. students’
knowledge of the crucial environmental issues and the understanding of
possible alternatives remained low (Thomson & Gasteiger, 1985). Secondly,
positive attitudes did not correlate with positive behavior (Kothandapani, 1977;
Lucas, 1980-81). As research work continues in this area, it is becoming
increasingly clear that other factors, especially economic and social, have a
much greater impact on environmental education and the prospects for action
than it was once thought. At the theoretical level, environmental thinking has
evolved from its original emphasis on aesthetic principles, to "preservation”,
"conservation”, "protection”, and recently, sustainable development of
resources.

Tanzania and other African countries are faced with the problem of economic
under-developme:.t, characterized by the lack of modern technology and
suffering caused by disease, poverty and ignorance. Thus the primary concern of
most people in these countries is not focused on how the environment can be
protected for the future, but rather, on how it can be used now to improve



socioeconomic development and the material standard of living. This might
partly explain the lack of extensive research on knowledge, beliefs and attitudes
in environmental issues, and the lack of the existence of a strong

environmental movement in such countries.

Epistemological considerations

From an epistemological viewpoint, school science must encourage a better
understanding of the world around us. Among the philosophers of science,
Lakatos {1972) has argued that as humans establish a "core” of scientific
knowledge about the world, they develop a research program to investigate the
certainty of that knowledge. Using Lakatos' analysis on our knowledge of the
process of learning science, Gilbert & Swift (1988) identify two recent research
programs which have addressed this process.

The Piagetian research program focuses on a hierarchical development of
knowledge about the environment by increasing an understanding of the
behavior and logical relationship of its various parts. (Inhelder & Piaget. 1958;
Shayer & Adey, 1979; Adey, 1987 a&b). To Plagetians, observations and the
collection of information from the environment is the basis of understanding
the relationships among various schemaia, and the possible use of this
understanding as an interpretive framework on which to anchor new learning
by assimilation into existing schemas, or by a rearrangement of existing
schemata in order to accommodate new ones.

The Humanistic research program. on the other hand, focuses on the child's
construction (and reconstruction} of theories {Claxton (1984) calls them
*minitheories"} about observed events. This construction is used to examine the
replication of these minitheories in future observations and to strengthen the
child's growing world-view (Kelly, 1955). In a Kuhnian sense, these minitheories
develop into "paradigms” or strongly held beliefs, which may be difficult to
change, and may require a process of "revolution,” in the child's world-view.
Humanistic psychologists sometimes compare children's learning of new
concepts to the revolutionary change of thinking known to have occurred in the
history of scientific thinking (Lawson, 1988). The assumption both here and in
the Plagetian view seems to be that the environment plays an important role in
the construction (and reconstruction) of scientific knowledge. As children grow
and interact with their environment, in the presence of adults and peers, they
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acquire viewpoints attempting to make sense of various environmental
phenomena. Some of these viewpoints are naive and incorrect, or unacceptable
to contemporary scientific thinking, and have been called "aliernative
conceptions”, "intuitive ideas","misconceptions"”, et cetera (Solomon, 1983:
Driver, Guesne & Tiberghien, 1985; Driver & Bell, 1986: Pfundt and Duit, 1985).
The science classroom, where attempts are made to present modern scientific
explanations, is therefore a place where many students can experience much
cognitive conflict. The classroom interaction process can also introduce new
wrong conceptions (Ola -Adeniyi, 1985), or fail to enable children to break
through their alternative conceptions, or relate abstract concepts to their datly
life experiences in their environment. This can be most serious when the
concepts being taught are divorced from past and present experiences of the
students in their local environment. In many African countries, where science
education was introduced from a western perspective, this cognitive conflict is

increased in three main ways.

1) The teaching of science, especially at the secondary school level, is in a foreign
language used only in the classroom and hence not the appropriate medium
for effective interaction, the sharing of previous learning experiences, or the
correction of conceptions unacceptable to contemporary scientific thinking.

92) Most curriculum materials have been produced outside the continent, and
reflect in many ways, a cultural conflict with African values and knowledge
generating processes. For example, while science education usually
approaches problems from a cause and effect mode, much of "traditional
thinking" (used here in the sense used by Ogunniyi, 1988) also tends to look
for anthropomorphic explanations to events. Questions asked include not
only what causes events and how they occur, but also, "why at particular
times", thus questioning issues of probability (Yoloye & Bajah, 1981; Yoloye.
1985). Recertly it has been suggested that most science textbooks in Africa
now need to be re-written in order to focus more on the local scientiflc and
social issues facing African societies, and to address the epistemological
question of promoting "a symbiosis between traditional worid view and
scientific world views" (Ogunniyi, 1986; 1988). This task requires a synthesis
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of the research on local aspects of the biophysical environment as well as a
thorough understanding of the teaching/learning process.

3) Subject specific curricula from early years of secondary schooling have tended
to encourage the compartmentalization of many students’ understanding of
both scientific knowledge and the natural environment. They have
propagated the notion that scientific knowledge (now broken down into
physical, biological., earth science and so forth) and the environment (often
broken down into physical, pnatural, human-made, socio-cultural,
psychological, et cetera.) are equal to, rather than greater than the sum of

their parts.

The Education for Self Reliance (E.S.R) challenge

Despite the three problems of the secondary school curriculum mentioned
above, teaching continues as usual in the schools, as though everything was
going smoothly. Apart from the critical comments of Mbilinyl (1979), which
describe Tanzania secondary teaching as a "copy-copy exercise” in most schools,
research work on classroom processes in Tanzania remains weak. So, too, is
work towards an understanding of the role of a child's life experience and
natural environment in developing science concepts. The political philosophy
of Education for Self Reliance which guides educational practice in Tanzania
(Nyerere, 1967, TANU, 1974) also emphasizes that science teaching must enable
children to develop a critical understanding of their local environment and
generate solutions to local problems. In practice this includes learning about: 1)
things which can help them understand the environment in which they live; 2)
the manner in which they can use the resources in their environment to
improve standards of life over the long term; and, 3) how they can use their
environmental heritage to increase productivity through hard work. Most
schools, therefore, have economic projects ranging from grain farms, retail
shops, and livestock keeping, intended to enable students to produce as they
learn, and appreciate that »Education means work" (TANU, Musoma
Resolutions, 1974). The success of this approach is questioned by various
authors examining the integration of education and community development in
many third world countries (Bacchus, 1982; Saunders & Vulllamy, 1983). Given
the multitude of social and econonttc problems facing the third world, easy
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solutions are difficult to generate without a thorough knowledge of the
historical, structural and political factors at work and the socioeconomic

context in which they operate.
A Theoretical Framework for the Study

The limits of Cartesian positivism

An attempt by science educators to develop a theoretical framework in EE
research has yet to generate a concensus. Researchers in the area, anxious to
design alternative educational strategles to those based on dominant western
traditions, are now faced with a problem of reorfentation. A recent attempt by
Aho (1988) reflects this crisis. Aho tries to invoke "cognitive, soclo-emotional
and ethical arguments" to justify environmental ethics and ultimately ends up
suggesting a framework which involves "socio-emotional states as they relate to
the cognitive understanding of the man / nature relationship” (p. 188). This line
of argument is still unpursued, and the ethical issues she mentions touch the
very foundations of western thinking which seem so strong at the moment, and
so attractive as the road to modernity and prosperity.

The rationality which drives the present western scientific tradition took
many years to develop. and was propounded by the 18th-century philosopher,
Rene Decartes, following Bacon's earlier Idea that knowledge gained through
science should be put to work. Decartes assumed a separate and independent
realm of mind and matter, encouraging the belief that reality was "out there"
and separate from the knower. Thus knowledge was conceived as a means by
which humans assume power over the material world. This assumption,
separating material knowledge from human values, was the basis for the growth
of the industrial revolution and scientific materialism, and is the dominant
paradigm of western thinking. According to Rees (1988):

Westerners see the external world, the biosphere, mainly as a
warehouse to be plundered in satisfaction of the material
"needs" and "wants " of humankind. (quotes added) (p. 275).

Hence, reductionist science remains their only acceptable analytic mode. As for
the environment, this thinking reduces it to:

27



. individual resources, or, at best, as a mechanical
construction whose component parts are bendable to human

will and purpose (p. 275).

This desire to "manage individual resources"” is reflected in the organization of

government departments into fisheries, forests, lands, water, energy mines, and
so forth with little regard to independent properties of the whole (Bohm, 1980;
1984). All countries which have been ruled by western colonial powers were
forced to take this model in their formation of government structures, and
abandon their previous models, which were, from the western point of view,
"primitive and prescientific.” In economics, this concept is reflected in the
principle of exponential economic growth (Developed in Adam Smiths'
neoclassical economics).
The current illusion that recycling of resources will ensure a steady economic
growth is a product of this kind of thinking. It is overshadowed by the facts
inherent in the Second Law of Thermodynamics, namely that since the world is
a closed system, available matter and energy are continuously and irrevocably
degraded to the unavailable state (Georgescu- Roegen, 1977). Thus, the
assumptions underlying Cartesian scientific rationality and neoclassical
economic growth paradigm are, therefore, untenable today.

As Rees concludes,

This (Cartestan) world view, however successful when the
industrial world was young, is a dangerously shallow
perception of present reality. The accelerating decline of the
biosphere is evidence that many of its basic assumptions are

simply wrong,
and thus long term sustainable development in the light of current

patterns of resource consumption is:
.. .not even theoretically conceivable (p. 277).

From Rees' rather radical point of view, it seems ironic to see the Eastern Block,
which, for over 40 years has defended economic planning and controlled
resource consumption, now desiring to join the "free market economies." If the
East Europeans and Asians are serious, given their large populations, then the
last nail to the coffin of the world as we know it will soon be put in place.



Similarly, the building of this economic-growth-as-a-solution paradigm into
the 1987 United Nations' World Commission on Environment and Development
report, rather than encourage a reduction of consumption in developed
countries and promote a sharing of the existing resources in the developing
countries, makes it not reflect on its title "Our Common Future", but rather, "Our
Common Demise.” Thus, rather than accept these assumptions, this study will
use a humanistic perspective, as developed in, "constructive alternativism”,
(Kelly, 1955) "social constructionism"” (Schutz, 1932, Berger and Luckman, 1967,
Goodson, 1989), and "personal knowledge" (Polanyi, 1958).

Constructive alternativism

This study is guided by a constructivist view of human learning. This view
asserts that reality is "constructed" by fndividuals through their interaction
with nature and other humans around them. The constructivist position
originated in psychology from the work of Kelly (1955), but philosophically, it
stems from the "verstehen" tradition of Alfred Schutz and Max Weber.
According to Kelly, individuals, in their own personal way, often assume the
stature of sclentists, and seek to predict and control the course of events with
which they are involved. They look at the world through transparent patterns

or templates which they create and then:

. . . attempt to fit over the realities of which the world is
composed. The fit is not always very good. Yet with such
patterns the world appears to be such an undifferentiated
homogeneity that man is unable to make any sense out of it.
Even a poor fit is more helpful to him than nothing at all
(Kelly, 1955, pp. 8-9).

These world patterns, called constructs, are the processes individuals use (o
construe the world. They are similar to Kuhn's paradigms, except that unlike
the latter, personal constructs are not backed by the organized, communalistic,
disinterested and shared universality as they are in scientific paradigms.
Polanyi (1958) makes a similar argument when he says that knowledge can not
be separated from the knower, and that a persons' knowledge of the whole
depends on their creation of a meaningful integration of subsidiary clues,
developed from social interactions as well as interactions with the blophysical
environment. Polanyi calls these two interactions the "noosphere”.
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In the context of the environment, the problems that form the major threat to
life today (extinction, pollution, ozone depletion, the greenhouse effect, erosion,
desertification, and so forth.) are constructs developed in the minds of most
people since childhood, either with perceived solutions or temporarily
embedded in previous constructs which attempt to make sense of other global
ecological phenomena. According to constructivism, learning is an attempt to
confirm, modify or change existing constructs in the light of new experiences.
Claxton (1984) describes learning as the "modification of minitheories" in the
light of new personal evidence. Good teaching only amplifies this process of the
wreconstruction” of past personal experiences.

Thus a teacher will be viewed as a helper to each individual child as the latter
struggles to test and modify his/her previous constructs. One role of teaching
materials is to increase the rate of this construct modification, and those
designing new materials must build in experiences, in the form of learning
activities, which can stimulate learners to: 1) examine their existing constructs
on each topic; 2) test them by using scientific procedures available to them to see
if they are scientifically veriflable and are working in the long term interests of
the survival of the universe; and, 3) reflect on alternative procedures of
critically testing their present conceptions in the biophysical environment.
The checklist of activities in the student questionnaire used in the present study
has been designed with this theoretical framework in mind. So, too, is the
interview schedule for the teachers, curriculum developers and others. Such an
approach is taken in order to determine if the interaction of these individuals
with nature and each other is leading to "learning” in terms of modifying their
previous thoughts and behavior.

To understand how teachers operate in their classroom situation, Alfred
Schutz's notion of social construction of reality will be used. Schutz (1932)
views social constructionism as "interaction and interpretation of a stream of
experience to form a stock of knowledge.” The position taken is the one
advanced by Berger & Luckman (1967) and Goodson, (1989) which recognizes
that meanings are socially articulated and shared but have origins in the
concrete lives of individuals. I found this approach attractive in exploring
teachers' work in class, and in my interviews on their past experiences as
biology teachers in various school environments. The "historical conditions”



are important here because Tanzania is a developing country which has been
under centuries of tribal rule up to the 1880s. Then came Arab and Islamic
influences, followed by German colonial rule (1880s - 1919). and British rule
(1919 - 1961). At present, post independent nationalist rule (1961- ),
characterized by dependency on former colonial rulers and other western states
directs science, technology and its associated education. The influence of the
nation's history on the thinking and lifestyles of people is something one
cannot ignore and hence, it would be unrealistic to be ahistorical. It is in the
light of this background that a biology teacher who wants to use the
environmental approach operates. What are his/her conceptions? How do they
function ? What professional support is available, and what forces are at play in
the teaching-learning milieu? These are some of the {ssues {nvestigated in this
study.

Social constructionism
The origin of social constructionism can be traced back to the concemns of early
educators on the relationship between theory and practice. As early as 1904,
Dewey stressed that professional instruction of teachers is not exclustvely
theoretical but involves a certain amount of practical work. and that
improvement of education includes not only turning out teachers who could:

.. . do the things that are now necessary to do, but rather by
changing the conception of what constitutes education. .
(Dewey, 1904, p. 338).

Schwab attacked the reliance on theories outside education (theories of ethics,
knowledge, politics,sociology, learning, mind, personality) in developing
educational materials. He argued that most of these theories were "Il fitted and
inappropriate to the problems of actual teaching and learning" (Schwab,1978, p.
287).

Some educators still maintain that curriculum theory guides curriculum
research and enables new teaching materials o be generated and used as various
forms of knowledge (Hirst 1969), realms of meaning (Phenix, 1964) or content
structures learned through discovery (Bruner, 1971). None of these curriculum
theorists, however has developed a theory of curriculum which is independent of
the theories of learning, knowledge, politics, mind, personality or soclety. Thus
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any curriculum theory existing today suffers Schwab's criticism of
inappropriateness to the problems of teaching and learning. The reliance on
theory to guide practice has, therefore, produced few successes in implementing
prescribed curriculum goals. According to Goodson (1989), setting goals has
proved to be a futile exercise because "scoring (those) goals is difficult” and, "the
goal posts are not always relevant” (p. 4). This practice also creates a class of
educators, (mainly scholars) who are expected to set and police the goals, and
another, (mainly classroom teachers) who are expected to score the goals. The
two groups often fail to work as a team, and end up talking past each other.
Soctal constructionism developed from the work of Schutz who argued that
reality develops from direct experience followed by subsequent reflection and
comparison of notes. It was later influenced by Mead's ideas of the "self" and
"generalized other”, the notion of symbolic interactionism {Blumer, 1967). and
the view that reality is "socially constructed" (Berger and Luckman), (1967). The
use of the Social Constructionist perspective in curriculum research owes its
pesent shape to the extensive research of Goodson, (1988, 1989). Similar
approaches in curriculum research include "Curriculum Evaluation as
Ulumination” (Parlett and Hamilton, 1972), Dilemmas of Curriculum Inquiry.
(Olson, 1981); and Wmm_zmm" (Shipman, 1974). The major
goal of these studies was to understand the context of curriculum decision
making at the levels of prescription, process and classroom practice. The
emphasis was on teachers personal interpretation of the goals of curriculum
projects and their implementation in classroom situations. According to
Goodson (1989), social constructionism involves 3 levels of direct experience of

curriculum interpretation:

1) The individual life history level;

2) The group or professional level, e.g, the development of subject disciplines,
classroom stability/change, evolution of "acceptance practice”, et cetera.

3) Relational level-changing relations between groups. collectivities, and
individuals, as for example, between teachers, teachers and curriculum
developers/administrators, educators and other professionals, such as
lawyers, scientists, environmentalists, historians and so forth.
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Either one or any combination of the above levels of interpretation can be used.
Underneath the observed direct experiences is a great influence of social and
economic history.
Personal knowledge

A theory of personal knowledge was advanced by Polanyi (1958), and relates
the process of social construction to personal experience. To Polanyl.
knowledge cannot be separated from the knower. This view also joins those
which argue that kmowledge (of science, pedagogy. or theory) is linked with the
life histories of those who generated it.

PURPOSE OF THE STUDY
This study aims at understanding the factors influencing the process of the
teacher/student interaction in generating biological knowledge from the
environment. The context of the study is Tanzanian secondary school (form 3
or grade 10) biology classes. The focus is on factors influencing teachers’
interpretation and teaching of the biology syllabus in the context of their school
environment and the policy guidelines of UNESCO/UNEP.

GUIDING QUESTIONS
The study attempts to answer the following questions:

(1) a) What conceptions of venvironmental education" are held by
UNESCO/UNEP officials, one of the curriculum developers, and form 3
biology teachers?

b) What aspects of the local environment (home, school or region) do form 3
students study in their biology classes?

(2) What teaching materials and resource personnel are available to biology
teachers to facilitate an environmental approach in their teaching?

(3)a) What is the impact of socio-economic, political or cultural factors on the
use of the environmental approach in biology teaching in the schools?
b) Are there school factors, (e.g. location, administration of the school etc.)
which facilitate or inhibit teacher/student involvement in environmental

issues?



(4) What teaching strategies and learning activities are used in order to make
the teaching/learning of biology relevant to local, national and global

environmental contexts?

SIGNIFICANCE OF THE STUDY

This is an exploratory study. It aims at exploring classroom practices as they
relate to curriculum intentions, the facilities available in schools which
support classroom implementation of global environmental policies, and the
factors influencing attempts to use the environment in the generation of
scientific knowledge. It will be of significance to educators, students, and
national/global policy makers (UNESCO/UNEP and curriculum developers
particularly) in providing an indication on how their efforts are being received
at the grassroots level in Tanzania.

LIMITATIONS
This is an exploratory study of translating curriculum policy into practice

in a selected number of schools.

1) The findings reflect the situation in the schools and of the teachers studied.
Any generalizations to other schools or teachers will have to be made with
caution.

2) The scope is limited to the biology form 3 classroom only. The situation in
other science subjects and classes will not be explored.

3) No detailed analysis of the curriculum policy formulation process will be
made. The objectives explored will be those of secondary school biology
teaching, form 3 (grade 10). Other grade levels will not be examined.

4) The study will not evaluate student performance on environmental concepts
as stated in either the UNESCO objectives or the biology syllabus.

ASSUMPTIONS
This study is based on the belief that the environment can be used as a means
of generating new scientific knowledge in a constructivist manner. The use of
the qualitative approach, mainly a social constructivist approach, (Berger &
Luckman, 1957) is evident. The main aim is to uncover deeper challenges facing



the teacher who tries this method of teaching in the Tanzanian school setting.

Four assumptions underlie this study. including:

1) The environment supports all life in the biosphere. It must be developed
and maintained so as to sustain life now and in the future (UNESCO, 1980).

2) The environment is also the source of most of our scientific knowledge.
which we acquire by the process of formulating and modifying our

understanding through personal participation and:

.. . the creation of a meaningful integration of subsidiary
clues dwelt in as a projection towards the achievement of a
focally known whole. (Michael Polanyi. quoted in Prosch,
1986, p. 135).

3. The process of planning and teaching of science courses is influenced by
teaching materials (texts, educational media and other support) and
resource personnel available, as well as the biophysical environment of

each school.

4. Understanding of the teaching learning process requires the interpretation
of teachers' "lived experience" (Schutz, 1932) and constructing their reality

in the context of existing historical and cultural conditions.

DEFINITION OF TERMS
The key terms used in this study are defined as follows:
Biology svilabus_ refers to the Tanzanian biology syllabus currently in usc al
the secondary school level (Ministry of Education. 1976, see Appendix H),
including any assoctated circulars or guidelines which have been issued to

supplement the original document, such as sample unit plans.

Biophysical environment refers to the combined natural (biotic and abiotic)

and man made aspects of the surroundings.

Environmgnt (implies biophysical environment) refers to the combined

natural and man made aspects of the surroundings in which one lives. In this
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study, we shall distinguish the surroundings of the home as the home-
environment, those of the school as the school environment, and the
interrelationships within the region (in this case, the Eastern and Southern
Africa zone) as the regtonal environment. Any interrelationships which extend
beyond such environments will be related to the global environment.

Environmental action refers to any activity done by a group or individual for
the purpose of preventing the deterioration of an ecosystem due to human or
other agencies. A school class may take environmental action to clean an
jgnored market place, (or launch a protest, or lobby at the people responsible to
clean it), plant trees in a region threatened by desertification or soil erosion, etc.

mugnm:nlﬂl_mmm is a teaching-learning style that utilizes the

environment in the development of scientific principles.

mmnmgmal_gdus.aﬂﬂn— is used here in the sense used by Lucas (1979). 1t
includes education about the environment, (l.e cognitive understanding
including the development of skills necessary for this understandingj:
education for the environment (directed towards developing attitudes to
sustainable development of natural resources); and education in (or from) the
environment, (characterized by techniques of instruction concerned with using
the world outside the classroom in the generation of scientific concepts). I also
include the critical examination of local knowledge and belief systems about

environmental issues.

Environmental science  is an integrated method of learning scientific concepts
through collecting. processing, analyzing and evaluating information

concerning the biophysical environment.

Interpretation is a formative process in which meanings are used and revised as
instruments for the guidance and formation of action. (Schutz, 1932, Blumer,
1969). Classroom teachers’ interpretation of the syllabus in the context of their

local environment forms a focus in this study.



Teaching resources include sources of information such as textbooks, teaching
media; expertise, (technical personnel such as technicians, and ecological
experts,) or physical facilities such as classrooms, laboratories, green houses,

etc.

UNEP refers to the United Nations' Environment Program. It works In
collaboration with UNESCO in the promotion of environmental education. Its
global Headquarters are in Nairobi Kenya.

UNESCOQ _refers to the United Nations' Educational, Scientiflc and Cultural
Organization. The Head office is in Paris, and the Africa Regional Headquarters
are in Nairobi, Kenya. Each country which is a member of UNESCO has a
National UNESCO Commission; this includes Tanzania and most African

countries.

UNESCO/UNEP guidelines refer to the global recommendations of the 1977
UNESCO conference held in Tbilist, Russia (UNESCO, 1980) and the African

plan of action developed at Dakar, Senegal (UNESCO, 1978).
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Chapter 3
REVIEW OF THE LITERATURE

Introduction

This chapter presents a review of the literature on environmental education
and the factors influencing its teaching within science education. The purpose
of the chapter is to present a global perspective of the milieu of environmental
education, and describe the research which addresses the factors which
influence attempts to introduce the approach into African countries.

The interdisciplinary nature of the subject of environmental education has
introduced a varlety of semantic problems that are evident in the literature.
Writers in the area use different terms to refer to goals of environmental
education. In his review of the conceptual status up to 1980, Lucas (1980)
recognized three conceptual areas Iinking science education and the biophysical
environment. One area is concerned with education about (or on) the
environment, thus emphasizing the promotion of cognitive understanding,
including the development of skills that are necessary for this understanding
(Linke, 1980). Then there is education Jor the environment, directed toward
environmental preservation or improvement for particular purposes (most
writers now prefer the term sustainable environmental development to
environmental preservation). This focus has been characteristic of local and
global ‘environmental groups' (mainly activist organizations) and can also be
found in the goals of UNESCO. UNEP, the World wildlife Fund (WWF), the
International Union of the Conservation of Nature (IUCN) and other
organizations seeking to promote action to reduce the rate of environmental
deterloration (Lucas, 1979, and UNESCO, 1972, 1976, 1980, 1983, 1987 ). Thirdly
there is education in (or from) the environment, characterized by specific
techniques of instruction that utilize the biophysical environment or socla?
experiences outside the classroom, as in Using the environment 1974, the
British Sclence 5-13 teaching books (among many other curriculum
inr wations of this nature) which emphasized learning by using the school
environment as a resource. However, despite such distinctions, many writers
still use the contexts of Environmental Education (EE) interchangeably,
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reflecting the concern expressed by Dissinger (1985) that the definition problem

i{s far from over.

The subject of "environment"

The historical dimension

The subject of " caring for the environment" has origins that date far back to
the 19th century nature conservation movement. The evidence available
suggests that concern about the deterloration of the environment began with
expansionist agriculture and industrialization in Western Europe. The
destruction of the natural beauty of the countryside was the first concern, hernce
the early nature conservation drive was for aesthetic reasons, and was mainly
an appeal of the upper classes for the preservation of natural beauty, probably as
a form of natural art. As time passed more of the countryside was taken up by
developers, industrialists, and a conservation movement was born,
emphasizing the reduction of further development lest the trees and other
vegetation should all be replaced by buildings and other human made structures
which changed or destroyed the natural beauty of the countryside. Many
farmers, interested in more production and increased income, have been
resistant to such preservation which prevents them from farming more land or
acquiring larger grazing areas. Fishing companies, likewise, have a tendency to
want to harvest the seas indiscriminately and often beyond their country's
“Exclusion Zones" because of their naive belief that the resources of the seas and
thelr ablllty to act as sinks for human wastes are "unlimited”. They overlook the
fact&the seas are, in fact, global commons and require international cooperation
in &mir development and management. For these groups. G. Hardin (1972}
warned of the "Tragedy of the Commons”, arguing that it was in every one’s
interest to restrict their freedom to overgraze oOr overfarm because the
consequences of their actions would bring ruin to themselves and every one else
in the commons. To address this concermn, the concept of sustainable
development was introduced in the global environmental literature in the late

1980's. Sustainable development is defined as:
the use of existing resources for the needs of the present without
compromising the ability of future generations to meet thelir own

needs (World Commission for Environment and Development,
WCED, 1989, p. 8).
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The increased industrialization in the world and its associated problems of
pollution and energy depletion has led to further warning of an impending
environmental crisis. At the center of condemnation is the unequal use of
global resources between more developed and less developed countries. The
former, which are highly industrialized, use the largest proportion of global
resources. and contribute the largest environmental damage (pollution of the
land,sea and air, the threat of war and so forth). The latter, which are poor,
densely populated and less industrialized, are faced with problems such as
hunger, desertification. deforestation, et cetera. Moreover, by copying the
methods of the developed nations they are brewing larger volumes of pollutants
in an already polluted world. While many concerned individuals think hard to
resolve these issues, new industries, with serious environmental consequences,
continue to be promoted. The thrust of the condemnation now is to greedy
industrialists, whose desire to extract the maximum pasture from the commons
for private profit is now viewed as the most dangerous elemeni in the
sustainable development movement.

Goodson (1987) has used life history as well as subject history approaches t-
review the emergence of environmental education as a school subject in the
British Education System from the time it was a "low status subject” called
gardening, to the time it was labelled "environmental studies” .The history
reveals a number of issues about the struggle by environmentalists to have
environmental education recognized as a discipline deserving a place in the
school curriculum. First, gardening developed as an activity in secondary
schools after the Second World War, designed to teach children from lower class
families some skills of tending gardens, growing vegetables and flowers. It was
not on the school timetable but existed as an "extracurricular activity." After a
long struggle of gardening teachers for academic recognition , the name of the
subject was changed to Rural Studies and was included in the timetables of
secondary modern schools. "Secondary moderns" were schools for the
academically weak, who failed the selection (11+) examination allowing them to
join the prestigious grammar schools, which were introduced after the 1944
British Education Act. After changing the name of the subjec: to "Rural Studies”,
the teachers also won a place in school staff rooms where they could mix with

their colleagues,
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... even If he has to kick off muddy gum boots to drink his cup of
tea. (Goodson, 1987, p. 92).

Rural studies continued to be offered in emergir. comprehensive schools after
1965, especially in those schools which had a secondary modern history. The
appointment of headmasters with grammar school background, however led a
decline of the subject due to omission of the facilities for the subject by school
heads who had:

» . little or no experience of the value of rural studies in the
education of the secondary child." (NRSA report, 1967: quoted in
Goodson, 1987).

Due to the practical nature of the content, examining boards were reluctant o
set "O" and "A" level exams in rural studlies, viewing it as unacademic,
unexaminable, and hence, of low status. Thus, in spite of the change of name,
the old concept of the subject as predominantly gardening for the backward
children only, did not die easily. As it will be shown later, this attitude towards
the subject was spread in the prestige schools ¢f then British colonies, including
Tanganyika. The growth of naturalist organizationa (of which there were 450 in
Britain alone by 1958) and the formation of the Conservation Soclety in 1966
had started to persuade people to .."live within the renewable resources of the
earth and not beyond its limit." The Natural Environment Council Report of
1965-6 (HMSO, 1967) stated that the countryside and its wildlife was highly
vulnerable to the impact of human pressures of many kinds, including the needs
of agriculture, industry, urban development, and recreation.

Similar developments were taking place elsewhere. In the U.S, an emphasis
on conserving human resources found its place in the Educational Policies
Commission of the National Education Association in 1935. It was insisted
that:

. since future welfare and safety depends on these things
(conservation of resources for the common good), the schools may
well assume the considerable responsibility for checking the
ravages upon the heritage of the nation made by indifference,
carelessness and unbridled (sic) selfishness. (Quoted in Hamm &
Adams, 1989).
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These developments in the larger soclety gave a boost to environmental
education in the school curriculum. Rural studies teachers united into a subject
association and the subject was renamed Environmental Studies. with the
backing of the Council of Nature and the Conservation Society they started
teaching issues such as conservation and pollution. Within subject specific
disciplines, especially geography and biology, there were those who encouraged
the integration of rural studies teachers and hence strengthen the emerging
environmental studies subject. There were others, especially those in
prestigious schools, who remained in their subject specific disciplines, and
looked down upon the generalists who taught environmental studies as "not
rigorous enough.” This historical background indicates how environmental
studies was born out of gardening and rural studies, merging with geography and
biology.

The status of environmental studies, given this background, never went
beyond "pious proclamations”- few of the predominantly grammar school
educated teachers felt fit to share the label with secondary modern failures who
once taught gardening. The Cartesian empiricist conception of science
prevailed, with the brightest students being taught better ways of "conquering
nature” and developing more technology. Following the launching of Sputnik in
1957, science was even more compartmentalized, where the subject disciplines
were further supported in order to produce purer scientists who could develop
superior technology which could catch up and be superior to that of the
communist block. Even in the British colonies, the rising ruling classes tended
to aspire for a more powerful alliance with the high status members of their
rulers, hence preferring Oxford, Cambridge and such high status institutions,
which had little to do with environmental studies, and more with biology.
chemistry, geography and other specific disciplines. For example, attempts to
introduce carpentry and agriculture in the schools in Tanganyika during the
1960s met strong resentment from both parents and school children who had
begun to aspire to be scholars in the classic theoretical sense (Cameron & Dodd.
1970). A period of "academic education » ensued until 1967 when Jullus Nyerere
introduced Education for Self Reliance as the main focus for all curricula. At
first the reception appeared enthusiastic but the tension between academic
orlentation and utilitarian objectives remains (Cooksey, 1986). Thus,

environmental education innovations remained only in elementary schools,
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and mainly supported by foreign organizations (For example, the Polytechnic
Education Support PESP, supported by a German organization in Tanga; the
death of the Kwamsisi Community education program is discussed by Pendaeli,
1985).

The role of global organizations: The United Nations Organization.

Since the birth of the United Nations in 1945, the discussion of global issues
affecting all humans has increased as experts realized the futility of individual
country action on matters of environmental concern. Conferences have
characterized the main activities of U.N. bodies, as {llustrated by the activitles
of UNESCO and UNEP since 1949. These activities are summarized below.

1949- A United Nations' Scientific Conference on the Conservation and
utilization of Resources was held, and later during the year, UNESCO
sponsored the foundation of the International Union of the
Conservation of Nature (IUCN). A series of conferences /programs were
initiated.

1961- UNESCO set up a specialized Ecology and Conservation Center.- World
wildlife Federation (WWF) was born.

1968- At the UNESCO Biosphere Conference, an educational program designed
to "develop EE study material for educational curricula at all levels,
stimulate Technical Training, and stimulate global awareness in

environmental problems" was proposed.

1970- First European Conference on Conservation of Nature and Natural
Resources was held. The main concern was Pollution in an overcrowded
Europe. Edward Heath, In a "Countryside in 1970" Conference
emphasized ". .. protecting our lovely countryside and our glorious coast.
... " as the highest priorities of the seventies."

1970- International Working Meeting in EE in Nevada, U.S. laid emphasis on
appreciation of interrelationships (man, culture and physical

surroundings).
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1971- Zurich conference of European specialists on EE-desired to develop an

awareness program and Environmental specialists to fight

' Environmental degradation. The main issues focused on whether EE

should be incorporated within subject areas or taught separately. Some
argued for the reform of educational systems. Others emphasized a
mixture of approaches, including separate courses called Environmental
Studies or separate study of issues within traditional disciplines such as
sciences, geography etc. It was proposed that emphasis during teaching
should be on: fiztldwork, first hand investigation and open discussion of

problems.

1972- Conference on the Human Environment was held in Stockholm, Sweden.

This was more "action oriented” mainly because the problem of pollution
of the land, air and sea was growing bigger and beyond the effort of single
countries to tackle. Barry Commoner argued for the survival of all
human groups on the "only one earth,” while Malthusian and neo-
Darwinian theorists pressed for the survival of the fittest in the human

species.

1975- UNESCO-UNEP meeting held at Belgrade, Yugoslavia, drew up guiding

1977-

principles, goals and objectives for EE at the global level. The resulting
document became popularly known as "the Belgrade Charter", and
encouraged improvement of all ecological relationships, including the
inter-relationship of humanity with nature and with each other. This
would be achieved through creating an awareness of the issues,
imparting knowledge, attitudes. skills and the ability to evaluate and
participate in environmentally sensitive problems.

An intergovernmental conference on strategies for Environmental
Education was held at Tbilisi, Russia. It recommended actions at all
levels (national, regional, and international) involving strategies and
guiding principles for EE in school curricula. These ranged from the
holistic consideration of natural, technological, social, moral, aesthetic

and cultural-historical aspects of human life in all formal and non
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formal educational programs, to the examination of specific local issues
at separate subject, or integrated subject level.

1982-3- Willy Brandt's Commission produced the document: North- South: A

1987-

Common Crisis, Some issues addressed in this volume included:

1) Poverty and hunger in the 'south’ should concern the 'north’ since it
will accelerate the rate of environmental degradation;

2) A new international economic order is required, for example, in
introducing equal terms of trade between north and south and,

3) Common solution to the problems of the environment, war

technology. energy, and hunger should be sought.

UNESCO-UNEP Conference: World Commission on Environment and
Development (WCED): Our Common Future: led by Norwegian Prime
Minister Gro Harlem Bruntland, was held tn Moscow, USSR. About 300
specialists from over 100 countries were assembled. Among the issues
discussed included: (1) The needs and priorities since the 1977
Conference and a review of the action taken by UNESCO since 1977. (2} A
strategy for action in the 1990's was drawn up, focus.>'g on the fight
against desertification, extinction of flora and fauna species, pollution,
depletion of the ozone layer, poverty. and nuclear accidents. Guidelines
were given to all to countries and experts on (1) research and
experimentation; (2) educational programmes and personnel training;
(3) technical and vocatlonal education; (4) educating and informing the
"public”; (5) "university” and "specialist” EE and, (6) international and
regional cooperation. WCED defined the concept of "sustainable

development” as:

development that meets the needs of the present without compromising
the ability of future generations to meet their own needs.

This was to replace the old concepts of "Environmental preservation”,

"environmental protection”, and “environmental conservation”, which
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tended to emphasize the enclosure of environmental facilities, and

prevention of their further use by humans.

(For further details on UNESCO-UNEP plans, see UNESCO-UNEP, 1976, 1977,
1980, 1985 & WCED, 1987)

EE Research: Response to UN. Initiatives

The U.N. Conference in Stockholm in 1972 stimulated research into various
aspects of environmental education. The argument about the tragedy of the
commons, propounded earlier by Garrat Hardin, had warned that if the world
was considered as a common pasture, and all humans as herdsmen, the
tendency by herdsmen to think they are maximizing their gain by keeping more
animals would eventually lead to a serious loss of pasture and then soil
deterioration, affecting all the human race. "This is the tragedy”, Hardin noted,
_."freedom in a commons brings ruins to all.” (Hardin, 1968, p. 162). The global
call was for an environmental education for all herdsmen (and women) and
their children. Researchers, seeing this need, responded generously.

The research literature that ensued following the Stockholm Conference was
massive, especially in the United States, Europe and Australia, where pastures
were at their greatest risk. From the reviews of Roth (1976); Lucas (1980); lozzi
(1981) and Dissinger, (1985), three major thrusts may be identified, each using a
variety of methods:

1) Surveys of existing knowledge, bellefs and attitudes, in students and teachers
This research direction was, perhaps. the most dominant in the 1970s,
especially following the recommendations of Stockholm Conference. lozzi
(1981) identifies a total of 392 such studies between 1971 and 1980. Many more
have been done between 1980 and now. Many researchers believed that after
assessing the current knowledge of school children, teachers, and the public in
general, they would understand the educational needs of the system, and
determine the basis for developing new curricula and global or national
campaigns. A number of methods were used, but the main ones included
surveys, descriptive case studies, correlational studies and even theoretical
speculations. In surveys, knowledge was measured in free response or multiple
choice questions (as in Eyers, 1975; Richmond & Morgan, 1977), while attitudes
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were determined using standard Instruments designed on the Likert 5 point
scale philosophy. (Moore, 1981. Thomson and Gasteiger {1985) for example,
used the Likert scale in a questionnaire to study student's attitudes and changes
with respect to environmental issues within a 10 year period, between 1971 to
1981. It included their personal rating on the willingness to give up certain
items that have impact on lifestyle and resource use, or environmental
degradation. The {indings indicated a growing individualism and reluctance to
give up lifestyle for the sake of the environment during that period.

Not every one is satisfied with the Likert type attitude scale. As an
instrument, the Likert scale has been criticized on a number of grounds. It gives
little guidance to the understanding of viewpoints of respondents. In a recent
assessment, Aikenhead (1988) found that students picking "agree" or "disagree”
on a particular statement may have different reasons for doing so, and so the
same response doesn't necessarily mean the same thing for two different

respondents. Aikenhead concluded:

. . . the Likert type responses offer only a guess at student beliefs,
and the chances of an evaluator guessing accurately are very
remote. . . . (p. 615)

Likert scales were designed to make quantitative comparisons of attitudes
(Likert, 1932). The best Likert scale is one with a large number of monotone
items which will be able to countercheck the belief of the individual and detect a
random checking of responses. Few of the scales used in EE research have
satisfied this criterion. Some earlier survey studies, however, combined surveys
with teacher interviews. Jacknicke, (1968), for example investigated the extent
to which teachers use local resources in the teaching of biology. He found that
most teachers were making very limited use of readily available local
organisms, but his study did not explore reasons leading to this limited use of
the locally abundant organisms.

The view that EE should be designed to develop attitudes (implying education
for the environment) has been advocated by many researchers in the area (
Stapp 1970); Linke 1980). The measurement of attitudes to evaluate the 'success'
of environmental education Is not only impossible, given the low reliability of
the instruments used (Roth, 1976) but also meaningless due to the inabulity of
the measured attitudes to predict behavior and action which can be taken Iin
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order to produce desired environmental conditions. The use of attitudes by
many curriculum guides and research studies to evaluate the effectiveness of the
materials remains therefore, questionable; for there is no evidence that
knowledge generrics attitudes, nor that attitudes generate desired behavior and
promote tp ~ action as claimed by some researchers in this area,

(Southern, {.

2. ©. <cvelopment and trial of new curriculum materials

This research direction has also been expanding a great deal, producing
materials ranging from purely integrated science programmes (e.g Schools
Council Integrated Science Programme-SCISP) to those which are closer to the
separate science programmes, but with an environmental flavor ( for example,
Environmental biology, geography, chemistry or physics courses). In between
are programmes that are integrated and environmental biased, e.g. Project
*Teaching Activities in EE" (Wheatley 1973). The development of these materials
was done by analyzing objectives from policy documents (Ronfeldt, 1969) or on
workshop settings with groups of teachers, (e.g. Roth, 1970). Sometimes surveys
of students' existing concepts were done by their teachers using questionnaires
and tests (Allman, 1972, Eyers 1975).

The process of developing EE curriculum materials has involved the design of
teaching/learning materials, followed by the experimental testing of them
through the use of pretest- treatment-post test studies. A variety of experimental
studies have been conducted, ranging from studying students’ learning of
specific concepts to evaluating the effectiveness of curriculum materials at
formative or summative levels. Among the studies in this area, include testing
the ability to learn specific concepts such as 'biodegradation agent' using pretest-
post test research designs ( e.g, Arganian, 1972, Boone, 1972). As is the practice
with most experimental techniques, a number of standardized instruments were
designed. Roth (1976) has listed 36 such instruments for the period 1973-76,
while, more recently, lozzi (1981) has listed 45, developed between 1971-1980.
Many more have since been developed. The desire was to have as valid and
reliable a measure of know!edge and attitudes as possible. The need to reduce the
gap between what is being taught and what is written in the curriculum
blueprints was addressed by Sparks (1977). Sparks developed and field tested a
guidebook for solid waste education (an 8-10 week programme). He suggested
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that EE should either be developed as independent integrated curricula, or
integrated within traditional disciplines, or as an integration of existing
concepts into transdisciplinary or interdisciplinary programmes. focusing on
local, narrow definitions of environmentalism. He suggested the use of widely
experienced experts in the process of designing materials, in order to maintain
its multidisciplinary or problem solving characteristic.

Other experimental studies include those of Brady (1972), Howle {1974) and
many others. Brady, for example, exposed a group of students to EE concepts
through fieldtrips and compared their performance with another group exposed
to the same concepts through TV and other media. He found a significant
difference beyond 0.01 level in pre-post test comparisons. Similarly Howie
compared outdoor and indoor classroom experience, and found that classroom
experience produced better results in concept formation. A comparison of
instructional methods (Hosley 1974) was also done using a standard instrument,
called Cartel's Sixteen Personality Factors. Broadly speaking. experimental
studies in this area have led to the following findings:

1. Fieldtrips, media and outdoor activities are useful in enhancing learners'
attitudes;

2. The classroom setting is useful in forming initial concepts;

3. Outdoor activities provide appropriate concepts for conservation;

4. The multidisciplinary approach is quite appropriate and at a little cost to
create awareness; and

5. Teacher oriented and student oriented EE strategies exist.

Design of Simulation games
A few studies have focused on the design and testing of simulation games in
teaching environmental education. Sibley (1974) compared the effectiveness of
a simulation exercise. and conventional instruction in teaching ecology and
population concepts at elementary and junior high school levels using a
standard instrument, the Environmental Attitude Inventory. There was an

increase in positive attitudes in students who used simulation games.
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Studies on the impact of EE Curricula

Studies monitoring the impact of curricula or global campaigns on society and
the general environment, and the obstacles (epistemological, cultural or social)
restricting access to educational messages were the recommendations of the
Thilisi EE conference in 1977. They took various forms. Development of action
plans were carried out as in experimental studies , involving small scale trials
of developed programmes, followed by larger scale trials. The European
Community Action Plan, for example, was formulated a year before the Tbilisi
Conference, in 1976, and strengthened thereafter. Pilot schools were set up and
programmes were tried in these schools, slowly diffusing into others, through
teacher/pupil exchange visits, teacher seminars, production of materials,
newsletters, et cetera. The next phase included relating EE to the economic
problems of the European Economic Community such as pollution, acid rain,
nuclear waste, et cetera (Trant,1984). Sheldon, (1973) used the pre/post test
techniques and questionnaires to study environmental action in Iowa using a
variety of standardized instruments such as The Environmental Management
Concept List, Tennessee Self Concept Scale, Inventory on Social Issues, and Test
on Understanding Science. It was found that environmental action campaigns
had a higher success rate with students from high socio-economic background
and led to positive growth in self concept.

Thies (1974) studied the administration of EE courses in 16 western states of
the U.S.A. through a participant observation method. After the study, Thies
recommended the integration of EE with field experiences into all teacher
education program couises, a revision of curriculum and methodology in camp
programs, and the use of interdisciplinary curricula. Ulrich {(1974) used a
questionnaire to ascertain the degree with which selected populations agree on
the value of EE objectives and their use in public schools. It was found that EE
objectives were being utilized only 25% of the time. Other methods, used less
extensively, include the photographing of facilities available for EE, e.g flowers,
animals, scenes etc. (Cherem, 1972). Interpretation of environmental
information has been studied using qualitative methods such as observations
and interviews, as in the study on the interpretation of the environment in
parks, (Fleld & Wagar,1973) and observation and tape recording of conversation
around museum exhibits (Lucas, McManus and Thomas, 1986). This new
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direction into understanding the process of personal construction of scientific
ideas from the environment surrounding learners may well be the direction of
the 1990s. Such studies will enlighten both environmental educators and
epistemologists interested in the process of construction of science concepts
from the environment, the possible sources of ‘misconceptions’ and the skills
required by teachers to tackle these misconceptions. Also to be studied will be a
reconceptualization of new curriculum initiatives which will address the
problem of behavior and viable action, and, perhaps, the design and evaluation
of adult education programmes targeted towards decision makers, business
investors, and others whose decisions so greatly affect the environment we live
in. Ways must be sought to educate these people, who, in spite of all available
evidence, continue to argue in terms of ‘saving money at all costs' rather than in
maintaining a sustainable environment.

Research into factors influencing environmental education

Work into factors influencing the teaching and learning of environmental
education remains limited. The historical approach of Goodson (1987), and
Goodson & Ball, 1985) have revealed how the "subject status" bandwagon has
influenced the retention of environmental issues in academic, subject specific
disciplines. The emerging academic journals, reflecting the thinking in
university departments, seem to reflect this trend. Biology departments
formerly compartmentalized into departments of botany, zoology, bacteriology
and so forth, have, in recent years, seen the emergence of several new
environmental disciplines including: environmental marine biology.
conservation biology. environmental entomology. geology, engineering,
satellite imagery, pollution, health, botany, ethics, systems analysis,
toxicology, molecular mutagenesis, and so forth.

The focus in these departments is now on detailed investigations into levels of
pollutants in humans and other organisirs, and subsequent recommendations
on accepted levels of pollutants in fi~%, poultry and other animal and plant
products if they are to be suitable for human consumpticn; the levels of green
house gases and their influence on climate change, depletion of the ozone layer,
and so forth. It is not yet clearly defined whether this #rowing trend will be
geared towards educating a calibre of future scientis{: who would have the
knowledge to predict possible environmental impact of priposed developments
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in land, industry and so forth, and if necessary propose some appropriate
nsustainable” :lternatives if so required. Those are the ones mostly needed at
present; people who can use their scientific knowledge to alert decision makers
and industrialists of the possible dangers or the sustainability potential of
proposed new projects. This exercise is at present accomplished 2y
environmental impact assessors, which has earned them a consircrable
unpopularity among the "get- rich- quick" industrialists and land developers. In
developing countries, such minds are in great demand, to guard against the
pollution and other destruction which would result from copying cheap
industrial procedures already known to contribute to the present global
warming, anc pollution of land, oceans and atmosphere. Having seen the
disastrous level of pollution in South East Asia, people in Africa and Latin
America have much to learn from these places on the limits of economic growth,
industrialization, pollution, and the displacement of the poor. The problem is,
will they ever learn? Are school children being made aware of these problems?
We are back to the problem raised by Hardin over 20 years ago. How does one
get the investors, glants that they are, to listen to a futurist scholar preaching
sustainable development techniques which may be seen as less "economically
feasible."? In the developed world, the slogan, "creating jobs" for "the people” is
often used (o justify the building of huge complexes which have disastrous long
term environmental consequences. A current example is the proposed
Athabasca pulp and paper mill In Alberta. Canada, which will add
organochlorides and other pollutants inte the aiready highly polluted waters of
the Saskatchewan River which is the main source of water for the people of
Northern Alberta and the North West Territories of Canada. School science still
works on prestigious subject specific discipiines, and attempts to integrate or
coordinate science teaching so that it addresses the impact of science and
technology on society has generated an intense debate among sclence educators (
Black, 1986; Frey, 1988; Bohm, 1984). The popularity of integrated science
courses, (Including environmental education) remains low despite increasing
evidence that they might produce better scientific understanding in students
than the subject specific disciplines (Skinner, 1987; Skinner & Fairbrother,
1988).
Z'arour (1987) reviews some of the forces hindering the introduction of

Science. Technology, Soclety courses in the schools and addresses the
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prevalence of suvironmental issues in the e programs. Apart from problems
arising fron. the esteem accorded to the subject spectfic disciplines, he lists and

dis -usses other factors, such as:

1). College and university requirements, remain traditional in their
identification admission requirements. Now that STS programs are moving
into European and North American schools, some universities may change
their admission requirements in response to these developments, but the
teaching resources for this approach remain limited.

2). Teacher power, at its height in authoritarian, expository teaching situations
may be under threat due to the insecure atmosphere of enquiry STS
classrooms, and hence teacher resistance may well be the greatest obstacle.
The lessons of the British Schools' Council Integrated Sclence Project.
SCISP,(Olson, 1985), and Keele Integrated Science Project. (Shipman, 1974).

may be drawn here.

3). New teaching models are difficult to be taken up by teachers educated in other
models. To quote Bolster (1984),. . . “Teachers’ knowledge of teaching, onc’
achteved. tends to be highly resistant to change.” With the environmenta.
issues approach as mainly outdoor and discussing unstable issues with fewer
"eorrect® answers, teachers operating on the authoritarian model may flnd it

out of step, insecure and frrelevant.

4). Lack of traditionally defined content to be taught interferes with most

teachers' frame of mind about content.

5). The scarcity of textual materials reflecting this new thinking puts pressure
on the reacher to remain traditional rather than be shallow, losing the

interest of students.

6). With controversial issues on the teaching agendas, the fear of some
politicians may be that teachers want to promote chaos by teaching children
to . . . "question ecological consequences of community decisions.” (Z'arour.

ibid.). These have made some teachers bow to such "comu": -~ Jty” pressure. In
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the developing world, additional factors have also been mentioned,
including: Inadequate facilities for teacher education, lack of necessary
printed materials, (such as reference books, manuals, and other educational

media) (Stynik et al., 1985, p. 6).

7). Caution on the introduction of new innavations in education in the light of
past experience of unsuccessful innovations in Tanzania (Education and
Production, Community school initiative (Pendaeli, 1985); The School
Scienc. 2roject of East Africa (Lillis & Lowe, 1987); and the Secondary
Science Curriculum Experiment of Papua New Guinea (Saunders & Vulliamy,

1983).

In the case of Tanzania, for example, attempts to make elementary education
»terminal" have faced tremendous resistance from parents and students
wanting to follow traditional disciplines. «limb the educational ladder and
renew their credentials in high status professions (e.g medical sciences, law,
administration and so forth). Vulliamy (1982, 1985) repcits a similar trenc of
secondary school leavers in Fapua New Guinei to seek traditional prestige,
rather than think in an integrated fashion so that they can face the globai
realities, reflected in their own local communities. Unfortunately all of these
observations are not based on systematic research findings. It is not known,
for example, to what extent the status quo notion is held by teachers in
secondary schools where these "high status students" work, what has become of
global UNESCO-UNEP and nationa! emphases of environmental issues in the
science curricula, the relationship between school production projects and
classroom Interactions, and the forces directly or indirectly pressuring schools
to adopt these "invisible objectives " of the school curriculum. Even the
enlightening reviews of the fate of the African Primary Science Program
(Yoloye & Bajah, 1983). though presenting an interesting account of the failure
of western introduced projects, have not initiated research into local obstacles
leading to these failures especially ir the latter years when a significant
numiter of local science teachers had been trained i a recent study, Jegede et
al. {(1989) reveal that a conflict between "traditional” and "scientific” culture

impedes attempts to teach science to most students in Nigeria and calls for
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more research on sources of conflict between traditional African and European
Cartesian conceptions.

Development and implementation of EE: Success stories ?

A few reports describe success stories. Noibi (1988) attempted a survey of
environmental action in secondary schools in Lagos, Nigeria and found that
teachers ability to teach the techniques of persuasion through writing letters to
politiclans and industrialists was better than that of enabling students to
engage in political action and consumer pressure. Noibi reports that the
introduction of an EE action program at professional development progra-is
and Community Youth Service Corps had an impact on the behavior of the
surrounding community. People in Lagos now clean their once dirty city . . . "at
least one Saturday a month.” The paper, however, ¢ :£sn't describe the role of
politicians, businessmen and industrialists, nor describe whether this is
voluntary or required cleaning. It must be pointed out that Nigeria is presently
under military rule. It neither reveals the content of the learning activitles of
the EE program, nor appraises the contribution of this cleaning program on the
broad scientific lite:acy of the students and the local population.

In Southern Africa, public pressure on traditional science has forced the
Zimbabwe Science Proiect, {the most recent curriculum materials in Zimbabwe)
to deliver the same old academic syllabus charzcteristic of the pre independent
elitist schools. In neighboring Zambia, attempts to marry education and work
(a diffusion of Tanzanian Education and Work policy, see TANU, 1974) has
produced a number of success stories. One school now keeps 1000 chicks and 200
citrus trees. and also produces nitrogen [ixing bacteria in laboratories to be
added to soya bean farms. As Knamiller (1982) argues, such success stories are
exceptional cases and most schools which have taken this path face serious
problems of maintaining viable projects as well as marrying productive
activities with academic objectives. The same could be true of Tanzanian
secondary schools (Komba & Temu, 1986). Studies on the specific problems
facing teachers and students in these teaching-learning situations are presently
unavallable; so any attempts by policy makers to readdress the objectives or
dr: 2. professional development programs for teachers worl..ng witrk children

in these areas cannot succeed due to lack of enough data.
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In Tanzania, over 20 years of Education for Self Reliance has produced
numerous enthusiasts, especially among those who have passed through the
education system, and encouraged them to reflect on a utilitarian education,
which includes a reexaminatioz of the environmental emphasis expressed in
the syllabuses since the mid 1970s. Many Tanzanian educators and politicians
agree that the thrust of scientific literacy in genera! (including environmental
emphasis) has been rather slow. In a speech to the Tanzanian Professional
Teachers Association (CHAKIWATA) in 1988, former Chama Cha Mapinduzi
(CCM) party chairman Julius Nyererc warned that while Education for Self
Reliance had abolished flliteracy in the reading /writing sense, it:

.. had done very little -almost nothing- to tackle technical and
skills illiteracy.”

and that the emerging generation of peasants,

_ .. in addition to whatever traditional wisdom and skills thev
can learn from their elders, need scientific and technologicai
skills in order to build the new kind of society they need and
want. . . . (The Daily News of Tanzania, 12 September, 1988) .

The growing trend of poor results in science subjects, in-spite of increased
emphasis of these subjects in Tanzanian secondary schools worries many
educators in Tanzania (Meena, 1987; Kaino, 1988; Pendaeli, 1985; Msuya &
Mtui. 1987: Msemakweli et al., 1987; and Nkonoki, 1987), and so does the lack of
knowledge on crucial environmental problems and the dangers o. some
environmentally irresponsible traditional practices (Nshubemuki, & Mugasha,
1986. O-sakt, 1983, 1986). The Ministry of education has reintroduced the form 2
¢xamination tc {urther "monitor academic standards.” This exercise could
encourage more memorization of scientific concepts for the purpose of merely
passing examinations. Thus, the very purpose of Education for Self Reliance,
which echoed global U.N. goals to produce people who could critically evaluate
the status of their environment. increase productivity through hard werk,
compare traditional and modern methods of doing things and make rational
cholces, is in great danger. The need to get to the heart of the matter is, therefore,
evident. One approach is to get into the classrooms and look for linkages

between natlonal and giobal curriculum goals with their classroom
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implementation. and the forces influencing this implementation at the
grassroot level. It is with this purpose that this study has been undertaken.

Summary

To summarize, the review of presented in this chapter reveals the following
issues:
First, there has been a global concern on the deterioration of the biosphere ever
since humans began large scale industrial activity, but more so since the First
World War. Organized groups supporting the case of a clean and undisturbed
environment have changed titles from environmental protectionists,
preservationists, conservationists to advocates of sustainable developraent. The
history of the environmental movement in industrialized states and the historical
role of the United Nations Organization show the trend of the development of the
movement. The latest efforts of the :.N. are indicated in the recommendations of
the World Commission for Environment and development, which urge the world to
promote a sustainable development of its resources for a steady economic growth,
especially in the least developed countries. To some radical environmentalists, this
seems to imply a change of tone from earlier appeals to reduce resource
consumption through protection, and conservation of existing key resources.

Second. the promotion of EE has evolved from the provision of non formal
education to the introduction of formal school subjects. Such subjects have ranged
from combined and Integrated subjects like as gardening, rural studies,
environmental studies, general science et cetera to themes embedded In subjcc!
specific disciplines- including such disciplines as environmental biology, (or
chemistry, physics, geology et cetera). Some programs have included environmental
compornents in the traditional subject disciplines like biology and chemistry. The
tension between Integrated (or combined) and subject specific approaches to EE
remains. The suhject specific disciplines. often associated with traditional
professions and university departments still maintain a formidable influence in
science education at the expense of integrated approaches, even though the latter are
often believed to be more appropriate for imparting holistic environmental
concepts. This may be due to the historical association between academic status
and traditional subjects.

One research direction has been concerned with surveys of existing knowledge,

beliefs and attitudes of students and teachers that relate to environmental issues. It
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has generally been revealed that there is little correlation between the level of
environmental knowledge held by a group and its attitudes towards the
environment, or the behavior they display towards the environment. The
development and trial of EE materials by experimental and other research
procedures has led to the accumulation of various EE evaluation instruments as
well as teaching/learning materials, especially in the western countries and the
Soviet Union. This has Investigated the role of educatjonal media, outdoor
classrooms and settings, teacher oriented and student oriented settings. In the less
developed countries, including many in Africa, less has been done in this area.

Some studies on the impact of EE curricula indicate a higher success in action
oriented programs fruim students of high socloeconomic status. Studies ox {he
Interpretation of environmental information are gaining strength especially now
that the link between environmental and concept development has began to be
developed by the research on alternative conceptions. In some cultures, including
Tanzania, the "popular science theories" have the potential to increase alternative
conceptions and together with language difficulties, may hinder free and open
discussion of every day environmental phenomena.

Research Into factors influencing the teaching and learning of EE has taken a
historical or descriptive framework, probing social, political, economic and
historical hindrances to the development of EE and other issues-oriented, science
education programs. Work in this area remains lirnited.

Many gaps still exist, especially in the linkage between the child's biophysical
(and social) environment and conceptual developrent of blophysical concepts.
Gaps also exist in the understanding of the forces influencing the process of
interpretation and implementation of global or national EE objectives at the
classroom level. In Tanzania, a study of such forces may {lluminate more on the
rise and fall of the Education for Self Reliance Policy.
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Chapter 4
METHODOLOGY AND RESEARCH DESIGN

Introduction

This study was guided by the soctal constractionist approach (Schutz, 1932,
Berger and Luckman, 1967: Goodson, 1989). This approach is supplemented by an
historical and structural analysis of science education in Tanzanla. Such
analysis includes an examination of its pre-colonial and colonial history, as it
has influenced the process of schooling during the post independence era. The
choice of methodology for this study is a reflection of the researcher's lifeworld as
a school teacher in the Tanzanian Education System. Working in schools
generates what Schutz called a “stream of experiences,” which built up a new
conception about teaching and even the subject matter to suit the emerging soclal
reality. Through talking to "consociates” and "predecessors,” one comes (o define
what is done and what is not, what is feasible and what is not, what works and
what does not (Schutz, 1932).

Researcher's background

I was a secondary school biology and chemistry teacher in 3 secondary schools
in Tanzania from 1976 to 1984. Between 1976 and 1979 I taught biology to
students of forms 1 to 4 (grade 8-11) at a girl's school in central Tanzania, and was
also responsible for productive projects introduced into the school program as
part of the policy of Education for Self Reliance and Education (means) work, (Sce
Nyerere, 1967; TANU, 1974). This policy was designed to Integrate education and
work in the schools so that students were able to “"translate theory into productive
practice ." As a teacher, I supervised, together with other colleagues, productive
projects such as the schools pig rearing project. chicken project, a small vineyard.,
a millet plot, and even a beekeeping project in which we had dozens of beehives In
school surroundings and actually harvested honey. As a blology teacher, it soon
became obvious that the environment, whose economic potential was being
tapped, also had a great educational potential, as had the productive activities in
which the students were involved.

Further. the Examination Council of Tanzania issued a directive in 1976 that
all secondary school pupils should do one project beyond daily homework and
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final examinations as part of the continuous evaluation of their school
performance. It soon became obvious to most teachers, including myself, that
with a view to becoming more holistic, the productive work. the project, and
classroom discourse could be tied together to produce a broad science curriculum.
For example, there was a lot of biology to be learned through beekeeping, animal
husbandry, and the farming activities in which most students were involved. Of
course, some projects were only feasible in schools located in particular
environments. Fishing was only feasible near rivers, lakes or the sea; cattle
rearing was most feasible in places less infested with tsetse flies; and in day
schools situated in inner city environments it would be me=zningless to establish
animal husbandry projects since there would be no one to care for the animals
after school hours or during holidays, not to mention the shortage .1 grazing land.
However, even in these schools there were features in the environment of the
school which were illustrative of specific biological concepts such as pollution
from cars and factories, garbage disposal problems, domestic pets, et cetera. There
was a problem of lack of fuel in inner cities, where the majority of people in the
poorest neighborhoods used firewood. charcoal and kerosene. Those who were
better off could afford electricity or buy gas. These issues had their place in
classyoom discussions on energy, ecology and sustainable development.
Unfortunately, the curriculum, which was designed on the premise of subject
spectficity, used textbooks which were imported from different cultures and were
was not focused on integrated teaching. Political will seemed very high: ESR
objectives had been set since 1967, but classroom teachers were ill prepared for
this re-thinking. Resource materials and personnel were lacking so that within
three years it became clear that the ESR curriculum could not be realized.

When transferred to another school, I was involved with teaching the Advanced
Level biology syllabus and a few lower form classes in a full range (form 1-6)
secondary school. Most of the A level syllabus was similar to the former
cambridge Higher School Certificate syllabus, even though at this time student
achievement was determined by locally developed examinations. For two years, I
rushed students through a theoretical discourse of taxonomic hierarchy,
organismic physiology and biochemistry, and evolutionary biology. in
preparation for a competitive national examination. With the role of the
surrounding environment still in mind, I often took students outside to observe

natural phenomena. For example, we had a careful tour around the school farm



and other surroundings to observe the diversity of flora and fauna. Then, through
homework, students further explored the school farm and nearby environments.
After this we would discuss the principles and controversies of classification
systems, and study leal and stem morphology. and anatomy in laboratory
settings.

After two years, I left the school to pursue graduate studies In science education
at the Center for Science Education, Chelsea College (now Center for Educational
Studies, Kings' College (KQC), London). The subject I chose for research was
students' beliefs, knowledge, and attitudes towards the environment which |
pursued vigorously (See Osaki, 1983, 1986). 1 also worked on a curriculum unit
aimed at adapting the Nuflield Biology * 1 materials in teaching the subject of
genetics using examples common in East Africa. After graduate studles I was
posted to an urban school where I taught for about one year before moving to the
University of Dar es Salaam as a teacher educator. I worked there with second
year science education undergraduates for over three years and coordinated the
first year education program for three years among other things. The task of
preparing teachers for secondary schools is often designed and executed In such a
way as to provide opportunities for future secondary school teachers to benefit
from the experience and insight of people who have had professional experience
in similar circumstaric¢es. 1 believe that my experience and that of my colleagues
will stimulate new thinking among future student teachers.

Researcher's concerns

My main concern is with the teaching -learning process of biology and other
science subjects at the secondary level, and teacher preparation for science
teaching across the curriculum in Tanzania with a focus on the environment.
For, whereas our biophysical environment is one of the richest in the world. and
the people in local communities of the area depend directly on its resources for
their survival, science education in the schools has hardly reflected this apparent
need. "t has prcpagated the academic tradition of bookish learning instituted
since .ofonial days, and remains unrelated to the realities of the environment
which form the basis of survival of all species. The mass media has often reported
various efforts of global organizations such as UNESCO, UNEP, IUCN, WWF and
the Tanzanian government in promoting environmental education. However,
recalling my experience as a school teacher. I saw little support for the classroom
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teacher other than rhetoric and statements of global objectives. As the purpose
states, this study hopes to reveal the forces at play in the classroom, and develop
some practical suggestions for teachers to make better use of existing global,
national and local resources. Since it was believed that the environment
surrounding each school might influence what teachers can do, schools of

differing environmental zones were involved in this study.

Characteristics of the environmental zones

The selection of schools was based on the environmental zone In which they
were located. The three selected environmental zones included Coastal, Inner
City, and Tropical Forest respectively.
The Coastal Zone is located close to the Indian Ocean a'gd uvrrvides the
opportunity to use intertidal flora and fauna in biology teaching. On days when
the tide is low the opportunity to study tide pools during school hours exists.
Along the Dar es Salaam coast, interesting flora include an extensive mangrove
vegetation and its assoclated fauna (McCusker, 1973) , and the many species of
algae brought in daily during the evening high tide. Large and small sea vessels,
engaged in fishing or unioading cargo are a cormmon sight. This can be a direct
\llustration of the impact of human activities on the marine ecosystem. There is,
of course, the terrestrial environment surrounding the school on the fringe, which
differs from that further inland. One school in this category was chosen for this
study, In an effort to examine the possible utilization of these environmental

features in teaching-leaming activities.

The Inner City Zone.

As the name implies, this zone is located in the midst of the main commercial
area of the city. The environment is dominated by high and low rise buildings and
busy roads. often with dense traffic and air which is heavily polluted by
automobile emissions. At the time of the study, few trees were found in this area.
Most inner city landowners in Dar es Salaam would rather build another kiosk at
the expense of the environment. Some inner city schools have the advantage of
being close to facilities that could strengthen a science program, such as
consultant hospitals or large laboratoiies. The appearance of the zone Is itself a
metaphor which can be used to illustrate human alteration of nature for good or
bad consequences. In terms of the city plan, this zone gives way to the coastal zone



and some schools are within walking distance from the seashore. The difference
is on the nature of the sea around it. The chosen school was within a hundred
meters of the sea but in an area with little intertidal vegetation and not much
blological activity. Heavy traffic problems made it difficult for teachers to get
students to the sea for educational purposes. Thus the immediate environment
sulitable for teaching was the surrounding compound of the school and its adjacent
infrastructure. Teachers and students of the inner city and coastal zones often
intermingle in residential areas within the city. Therefore, the zone difference
only exists while they are in school.

The Tropical Forest Zone

On the outskirts of the city of Dar es Salaam is a reglon which can ecologically
be described as the tropical forest zone. The Pugu Forest Reserve Is within a few
kilometers of the old schools of Pugu and Minaki. The forest has been largely
disturbed by man due to cultivation and other activities such as hunting and
gathering. The surroundings of these schools , however, are totally different from
those of the other two, in spite of their being within the samre city. These are full
boarding schools with surrounding areas occupled by sparsely populated village
communiiies, and the area is evergreen. The Self Rellance economic projects are
strong in these schools, with students operating farming, animal husbandry and
retail shops as part of their daily activities.

CHARACTERISTICS OF THE SCHOOLS IN THE SAMPLE
Each of the schools chosen varied in its history, size and type of
administration. The schools were School A (from the coastal zone), School B

(inner city zone) and School C (tropical forest zone).

School A

School A is an old school whose history dates back to the 1950s when it Is was
an all Asian secondary school. It was nationalized. in the 1960's along with other
racially designated schools, and since then attendance has been open to students
of all races. It is located close to the mangrove creek east of the city, near Selander
Bridge which separates the city center from the fashionable suburbs of Oysterbay
and Msasani Peninsula. Mangrove vegetation s a significant feature of the
environment east of the school, linking the sea and the land at this point. The



Muhimbili Medical Center, (a consultant hospital adjacent to the University
Faculty of Medicine) is within a fifteen minute walk of the school. Roads and
residential buildings surround the remaining environment. This is a relatively
large school with a student population of over 1500 students running in two
sessions, with teachers and students alternating weekly between morning (7.30-
1.30 a.m) and afternoon (1.30-6.00 p.m) sessions. Like other schools in the city,
the student intake has recently been doubled in order to accommodate a rising
pupil population in the city. *2 In this school there were 12 classes of form 3
students (approximately 35 students per class) which were taught biology by two
full time teachers. The other grades ranged from form 1-6. The researcher was
able to chat with the head of the biology department before meeting the form 3

teachers.

School B

This school is located inside the city center close to the seashore. It is separated
from the sea by a road and its surroundings include cathedrals, banks,
government offices and shops. It was originally a Catholic school built in the
1950s, but later it was nationalized and now caters for children of all religions.
There are 4 classes of form 3 students taught by 2 teachers .The school is
predominantly attended by children of middle class parents including children of
senior government ofl'cials. There were frequent cancellations of these form 3
classes. On one occasion, afternoon classes were cancelled in favour of an address
by a local religious leader who talked on A.LD.S, extending his scheduled lunch
hour talk into 3 class periods. Other instances ranged from student participation
in street cleaning (to "assist” the City Councll), to a day off for all the city schools
to welcome the African National Congress leader Mr . Nelson Mandela, who was
visiting the country after being released from prison. To these would be added
days when the teacher was {ll or had a sick child and couldn't come to school.
Despite these interruptions, it was possibie to make 4 observations in this school.
In two other inner schools, it was practically impossible to conduct the study, due
to : (a) teachers' frequent failure to attend classes, and giving students materials to
copy into notebooks instead: and (b) teachers' resistance to participate, albeit for
fear of having an observer in their classrooms. Of the two veachers in form 3, only
one qualified to take part in the study. She had five years of teaching experience,
three of which were in this school. The other had oaly taught for 2 years and was



struggling to begin undergraduate studies at the University of Dar es Salaam the
following term.

School C

School C is a boarding school located about 35 kilometers out of Dar es Salaam.
It is an old school, with a history that can be traced back to the times of British
colonial rule. It is built on a hill and surrounded by villages. Many trees which
have been planted around the school add to the landscape and could be used in the
teaching of biology. The school designated "Agricultural biased," owns a modest
coconut plantation and keeps animals as part of its "self rellance" projects which
are maintained by students.

There were 2 classes of form 3 students at the time of the study, taught by one
teacher. The form 3 teacher, held a masters degree in biology from the USSR and
had worked in this school for 6 years. After my first observation, the teacher fell
{ll and was admitted at Mahimbili Hospital. For this reason she couldn't proceed
with the study. Since a new form 3 teacher didn't arrive for 3 weeks, I decided {0
observe the form 4 class instead. The form 4 teacher, who holds a Diploma in
Education, had taught in the school for 3 years. The headmaster was supportive of
the research and the researcher. He even suggested that I also help in evalvating
teacher performance and report to him problems of Inefficiency and
ineffectiveness. I declined, since this would conflict with my desire to be a neutral
observer, and erode teacher confldence and cooperation with the research process.

METHODS OF DATA COLLECTION
The study involved both qualitative and quantiiative technigues.
Qualitative techniques included interviews, observations and fleld notes.
Quantitative techniques included: a questionnaire to teachers designed to gather
information on the experiential, academic and professional background of the
teacher, (Appendix B) and a student questionnairc (Biology Learning Activities
Checklist [BLAC] See Appendix C), designed to determine their perceptions of the
kinds of activities in which they had been involved during their learning of
biology in school and elsewhere.



Development and administration of the Instruments

The following instruments were developed for the study.

(1) Interview guides, for the teachers, curriculum developers, and : inibiry
administrators and environmental officers (See Appendices E, F. G respectively).
The questions were designed to explore their conceptions and involvement in the
development of resources ar teaching of EE. They were validated by seekirg
expert opinion from experienced science educators. Three science teacher
educators at the Department of Secondary Education at the University of Alberta
assisted in this validation prior to use. Interviews of varior ducators, including
curriculum developers, educational administrators and cla: Toom teachers were
designed to explore their conceptions of environmental education and their
knowledge of any programs that were developed for use {n schools. There were
also interviews of Uniied Nations envircnmental officers designed to -xplore

their support and service tc schools.

(2) A Science Teaching Observation Guide (STO"". Appendix A) for guiding the
researcher in observing and recording classroom activity and discourse was
developed. This instrument was validated by seeking expert opinion from 3
science teacher educators at the Department of Secendary Education at University
of Alberta and 2 experienced biology teachers in Dar es Salaam schools.
Classroom observations were conducted by the researcher in form 3 classes (form
4 in School () in the schools involved in the study. The number of observations
ranged from 4 in School B to 10 in Schoul A. The developed observation
instrument {Appendix A) was used to guide the obs-rver.

(3) A Biology Learning Activity Checklist (BLAC Appendix C) was also developed
for the study. It was valiiiated by seeking expert opinion from 3 science teacher
educaters at the Department of Secondary Education at the University of Alberta
and 2 experienced biology teachers tn Dar es Salaam schools. Then it was tried in
one form 3 class in a Dar es Salaam school. The validated form had 38 items for
the form 3 classes and 45 items for the form 4 class. This was due to the different
levels of content coverage in these two grades. The BLAC was administered to
participating classes at the end of the classroom observation period in a

supervised classroom session by myself and an assistant.



These data were supplemented with examination of official reports (especially
SU ool Inspectors Reports at the Miaistry of Education, Reports of UNESCO-
UNEP sponsored teachers' workshops held since 1987, and papers presented at
those workshops) and follow up ’nterviews to government land and
environmental management officers, and tie coordinator of MALIHAI, a local
wilciife conservation education program. Al clessroom observations were done
by the researcher. An assistant helped with the trizl and adininistration of the
student checklist (BLAC;.

SELECTION OF THE SAMPLYE

The sample was selected from policy officials, educaticnal administrators and
secondary school biology teachers {form 3 and form 4). Two criteria were use Lo
select the sampic. One, people who wers belleved to have an influence in the day to
day implementation of the science cuiriculum, especially the development and
teaching of the biology syllabus, aad two. those who cooperated fully in the
interview and classroom observation process. Policy officials included the Chief
of Environmental Education at the United Nations Environmet.t Program office
in Nairobi. a curriculum coordinator responsible for the subject of biology in
Tanzania, a Ministry of Education administrator responsible for environmental
education, a land use planning officer in the Ministry of Lands. Natural Resources
and Tourism and the ccordinator of Malihai clubs. All were interview:.d for
approximately one hour each. A semi-structured interview format was used.
Some interviews were tape-recorded, while notes were taken for most of the
others. Most Interview respordents requested not to have t*:ir voices tape-

recorded, in spite assurances of confidentiality and anonymity.

Selection of teachers

Teachers were selected on the basis of school zones, their professional
experience and a minimum ..~ 3 vears ‘eaching in the same school. Since the study
area was the large urban center «. Var es Salaam with over 20 schools, a selection
of teachers was done on the basis of convenience to the researcher, one school
being selected from each of the 3 envirunmental zones as stated earlier. At School
A, (Coastal zone) two form 3 tzaciers were selected; at School B (Inner city zone)
one form 3 teacher was selected, <n¢ at School C fforest zone) only one form 4

teacher was available for the study. (See characteristics of the schools ini the
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sample, previous secti 'n).Teachers were observed in class once a week during a
double lessun. After every classr yom observation a short interview was conducted
about the lesson, and notes were taken. A longer interview (about an hour for each
teacher) was conducted at the »nd of the chg-rvation period.

The life histories of the ti. : .o+ wus follows: From School A, two teachers were
selected, known here as Mrs. Maganga and Mr. Mifano. Mrs. Maganga is a
graduate of Biology from the University of Dar es Salaam (1977). She has taught
Biology at a Dar es Salaai.. secrndary school for 7 years where she was also head
of a department and u Deputy Headmistress. Then she was transferred to School
A. She has since won a scholarship and in 1888 completed a M.Ed at a University
in Europe. She was ncw teaching biology in 2 slasses in School A. The other
teacher. Mr. Mifano, is also a 1977 graduate of the University of Dar es Salaam.
He has taught biology at all levels from form 1 to form 6 in 2 schools in the Dar es
Salaam region during his career. At the time of the study he was teaching 6
streams of form 3 biology at Sc}. «' A

In School 3. the participant teacher was Mrs. Chapuchapu. She completed a
.. sloma in Education from Dar es Salaam Teachers' College 5 years ago, and has
since taught in 3 schools, two in the interior of Tanzania. This means that she
has had less classroomn experience than the two teachers in School A, and has not
had university education.

In School C, a form 4 teacher Mr. Moyo participated because the foim 3 teacher
originally involved in the study withdrew for medical reasons. Mr. Moyo is also a
Diploma holder from the Dar es Salaam Teachers College and has taught in the
school (C) for 6 years.

Characteristics of the student sainple
The student sample was one complete biology class of each teacher who
participated in the study. They were part of the classroom observations and also
completed the BLAC questionnaire. A total of 99 questionnaires was returned by
the students. The composition of the total sample is as shown in Table 6.



Table 6 :_Characteristics of the student sample.

School No. in the sample % Form (grade).
1 40 46.5 3
2 30 30.5 3
3 23 23.2 4
Total 99 100

Most students in the sample had originated from primary schools around Dar es
Salaam and Morogoro. (See Table 7).

Table 7: Primary School origins of the student sample

Region of Tanzania % in the sample
Dar es Salaam 78%
Morogoro 10%
Coast 01%
Others 11%

In terms of parental occupation, children's parents ranged from professionals (doctors,
teachers, accountants, etc.), semi professionals (nurses, clerical workers etc.) to

peasants and the unemployed.
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Table 8: Parental occupation of the student sample.

Occupation % Fathers %Mothers
Professional 32 17
Semi professional 28 19
Peasants/farmers 27 33
Jobless/etc 11 23
Other 02 02
Total 100 100

N

In terms of regional distribution by parents’ or child's place of birth within Tanzania.
an interesting distribution was found. As can be seen in Table 9, some regions of

Tanzania are more represented in the sample than others.



Table 9

Reglonal3 disiribution of the student sample

Region % Students’ parents % Students born in
originating from the region  the region

Dodoma 1 0
Arusha ) 2
i-iltmanjaro 23 14.1
Tanga 0 08.1
IMorogoro 13 10.1
Coast 02 02
Dar es Salaam 03 34.5
Lindi 02 01
Mtwara 01 01
Iringa 05 03
Mbeya 05 02
Singida 01 01
Tabora 06 02
Rukwa ot 01
Kigoma 02 02
Kagera 04 o1
Shinyanga 0] 02
Mwanza 04 03
Mara 10 05.1
Zanzibar 01 0
Total 99 100

3 In this Table, the regional distribution of the sample is meant to show
relative movement of people from various parts of the country into the city of

Dar es Salaam, and their relative representation the lorm 3 classes in the

71



sample . There has been a strong argument for regional imbalance in access L0

secondary education in Tanzania. (See Samoff, 1989).
Summary of data collection techniques
Classroom Observations: Table 10 presents the field work plan for classroom

observations (Done between 8 Februavy and 4 May, 1990).

Table 10: Classrcom observation schedule: 8/2/90-4/5/90.

Scinool Teacher Grade | Times of observtrfDates Total

Observ.

A Mrs. Maganga Form 3| 7.30-8.50 a.m 9/2-4/5/90 10

A Mr. Mifano Form 3| 10.50-12.10a.m |8/2-26/4/90 {10
€ 2.20-3.30 p.m

B Mrs. Chapuchapu Form 3| 9.00-10.20 am 24/3-24/4/90 |4
& 3.30-4.30 p.m

C Mr. Moyo Form 4| 9.00-10.20 am &| 27/2-3/5/90 |7
11.00-12.20p.m

[ L _

Interview plan:
Teachers: A 10-20 minute minute interview before or after each observation.

Notes were taken during the interviews. A one hour interview was held at the
end of the observation period. Mrs. Maganga was interviewed on 4/5/90, after
administering the student questionnaire (9.00-10.00 a.m). Mr. Mifano on
27/4/90, morning, (9.30-10.25.) Mrs Chapuchapu on 4/5/90, (11.05-11.45 a.m)
and Mr. Moyo was interviewed on 3/5/90. morning from 11.00-11.35.
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Blology Curriculum Coorglinator was interviewed for about 2 hours in the first
week of February, 1990. Ministry Official (Coordinator of UNESCO-UNICEF

activities including EE was visited 3 times, February and March).

School Inspectors: The Director of the School Inspectorate Division gave a hall
hour interview during early March, and then allowed me access to School
Inspection Filcs which contain detailed annual evaluations on the state of
teaching nd nanagement in schools prepared by visiting teams of subject
Inspectors it a4 “ducatonal zones of the country.

National Environmient Management Council: A 30 minutes interview with the
Pollution Control Officer and Land Use Planning Officer was held on 23/3/90.

Malihai Club: I visited Arusha, headquarters of Malihai Clubs and talked to Mr.
Ottaru, the National Coordinator, and Mr. Mangowo, a Conservation activist, on
their work in promoting Conservation Clubs in Schools. The interview lasted
over 2 hours (2:00 pm to 4:18 ».11)

UNEP Offices (Nairobi) were visited on 7/5/90. Dr. Michael Atchta, Chiefl of
Environmental Education, was interviewed from about 3.00-4.30 p.m. The
morning (8.00-3.00 p.m) was spent in the UNESCO-UNEP library.

DOCUMENTS CONSULTED INCLUDE::
1. Report of the Sub Regional Workstop on EE in East, Central and Southern
Africa, held at Malawi, 9-12 december, 1987.
2. Reports on the National Training Workshops of EE (Tanzania}, 1987, 1988, and
1989 and papers presented at the Workshops.
3. Annual School Inspection Reports, by Zones: Ministry of Education Files.
4. Annual Reports of MTUU (Mpango wa Tanzania-UNESCO-UNICEF-Tanzania

Unesco-Unicef Programj.
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5. The Report of the World's Comrr: sion on Environment and Development (The

Moscow Conference Report, 1987).
6. Habari za Malthal (Malihai Newsletter).
7. Akill na Zuzu-Hadithi ya Wakulima Wawili- A Story of Two Farmers, by J.D

Bygot and J.P. Hardy.
These, and others, have been instrumental in the development of arguments for

the thesis.

NOTES

1. Nulfield Biology was an activity oriented curriculum project (along with
Nuffteld Physics and Chemistry) developed for British grammar schools during
the 1960s. It is a program which was designed fc. the inquiry oriented, probably
high ability student and focuses on British biological research experiences
suitable for student experimentation at the "O" level. Many teachers, even in
Britain, have expressed reservations on the use of these materials due to their
difficulty level ( Shayer, 1972 & 1978). They were introduced into East Africa in
the 1970s and adapted to become the School Science Project. The experimental
approach of the materials seeins veiy exciting for "O" level biology, and I took the
chapter on genetics and tried to inject examples from recent research the genetics
of some East African species (e.g Monarch butterilies etc.) which are familiar to

most East African school pupils.

2. This policy now extends throughout the city, except for the boarding schools.
Students alternate sessions each week, so if half of the school is in the moming
session ihis week, the other will be in the afternoon session, and they will switch
sessions the following week. The morni=g session periods are 40 minutes each,
while the afternoon session periods are 30 minutes. One teacher told me that
afternoon periods had to be shortened to enable students to get home before it was

too dark and when transport was still available.
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CHAPTER 5

RESEARCH FINDINGS
Introduction
This chapter presents the findings of the study. It is divided into four parts, each
responding to the research questions of the study. These include:

(1) Participants' perceptions of environmental education;

(2) Content of biology lessons;

(3) Participants' views on forces influencing environmental education, and,

(4) Students' perceptions < t:0:wgy learning activities.

Participants' perceptions of environmental education
The interview process revealed a high levei of awareness of the philosophy of
EE. especially at the official level. Most officials were clonment on the meaning
of EE, giving basically the 1977 U.N.E.S.C.O -U.N.E.P definition, namely:

education aimed at enabling learners to understand,
appreciate, and preserve the natv-21 environment around them.

United Nations' Environment Program Officer
The UNEP chief didn't labour to define, but directed the researcher to look up
the publications of UNESCO and UNEP in their well stocked library in Nairobi.
His perscnal views on the subject were cortained in a shert paper titled Brief on
Environment:i Educati n and Training prepared for a UNEP Regional Youth
Focal Points Round Table Meeting, held in Nairobi in January, 1988. He defines
EE as:

The educational process dealing with man's (sic) relationships
with the Earth and his effect on the Earth and his relationship
with his natural and man made surroundings, and includes the
relations of energy, population, pollution, resource allocation
and depletion, conservation, transportation, technology.
economic impact, and urban and rural planning to the total
human environment. (Atchia, 1988, p.1).
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He further distinguishes general environmental education and training for
creating general awareness as a whole from specialized enwironmental education
and training designed for professionals such as biologists, hydrologists,
architects, engineers, and so forth.

In the U.N. literature, the meaning of EE has evolved from aesthetic concerns on
nature "preservation” to the conservation” of rare spccies or ecological habitats,
to the "protection” of natural heritage from human destruction and the present
emphasis on the "sustainable use” of existing gloi*al resources.

The National curriculum coordinator (blolegy) who was interviewed had written
a number of papers on the subject and presntest them at nat’ “nal workshops
organized by the Ministry of Education with UNESt 'C. HJNEP spensnrship. In one
paper, the word ‘enviromunent’ was defined as.

. . . surroundings (material and spiritual influences) which affect
growth, development and existence of a living being. (Longmans'
English Dictionary, 1968, quoted by Gunze, (1986).

Cunze further quotes Kelly (1977), and Zoller {1984) to emphasize the main alms
of EE, which are:

. . . increas!ng studen.'s awareness of the system (ecological,
socio-economic and socio-cliltural) within which he lives
through direct interaction between student and environment.
(Kelly, 1977).

and

. equipping siudents with all the fundamental relationships
within as well as problem solving skills, in order to facilitate
their development into environmentally oriented, competent,
decision- making agents of social and technological
change.(Zoller, 1984).

In the same conference, several other definitions were given, describing EE as:

. . . the process of recognizing values and classifying concepts in
order to develop skills and attitudes necessary to understand and
appreciate the interrelatedness of man, his culture and
olophysical surroundings. Also it includes a practice in decision
making and self formulation of a code of behaviour about issues
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concerning environmen'al quality. (UNESCO, 1977, quoted by
Rajabu, 1986, p.47}.

Rajabu adds that the above definition

. . . underlines too strongly a conservationist viewpoint and
should be extended to include some purely educational beliefs. ( p.
47)

He didn't specify these "purely educational beliefs”, but he went on to argue in
support of Education for Self Reliance. During interviews, both the Blology
Curriculum Coordinator and ministry coordinator agreed that U.N. guldelines
should be used to guide the development of EE materials.

As it can be seen, the definitions given above reflect the conceptions of the
ministry officials of the meaninug and purpose of EE, and are directly quoted
from U.N. publications. Viewed superficially, they show that the official
definiiion is in line with the globa! trends as defined in the UNEP literature.
However, they rarely sounded like personal beliefs of the officials interviewed.
Reflecting on the translation of U.N. goals into national objectives, a number of
problems seem implicit in these definitions:

(1) These definitions are presented in a decontexualized manner and make the
local workshop look like another global forum airing abstract thoughts of
ecclogists. In other words, they do not operationalize global goals into specilic
national objectives given the local environment in Tanzania.

(2) Ministry offictals ( See, for example, Rajabu, quoted above) too often resort to
uncritically supporting "Education for Self Reliance” when they know very
well that this policy has had serious problems of interpretation and

implementation. ‘1

(3) These definitions do not address the need to adapt a global definition to the
historical and cultural contexts of Tanzania. (Such as the need to reassure the
people of their responsibility on the custody of the environment and hence the
necessity to better understand an¢ manage it, or the role of traditional

education.



(4) There was no voice from the school teachers on what environmental
education in a school sttuation might be. Teachers were more concerned with
getting their students through the national examinations, and were looking
for better teaching notes for use in their teaching. One topic, Parasites and
Diseases, was singled out as requiring teaching notes, and some teachers had
volunteered to rese ch on it from reference books and develop teaching notes
which then be made available to other teachers when completed. None of the
teachers indicated any serious interest in environmental issues as they relate
to the teaching of biclogy at form three level.

Thus, definitions such s these tend to end up at echoing global guidelines rather

than using them to define what those guidelines would mean for the Tanzanian

school curriculum.

Classroom teachers' perceptions
The UNEP workshop in which the above definitions and issues were discussed
was held in Dodoma during 1987 (UNESCO-UNEP, 1987). About one third of the
participants were school teachers, the rest were mostly Ministry of Education
desk officers. There was a great gulf between echool teachers and ministry
bureaucrats, reflected in the workshop proceedings by the dominance of rhetoric
by the latter, while the former retreated to silence and. as was learned during
later interviews, lack of concern. When teachers were asked what they
understood by the syllabus statement that biology is about . . . "knmowing
ourselves and our environment", all teachers said that it was meant to enhance
the understanding and improvement of the surroundings in which we live. When
asked how this was being done at the school level, few had any concrete examples
either from their teaching or daily school activities except for the occasional
cancellation of classes to let students pick up litter in the sireets. None of the
teachers ip the study had attended the 1987 workshop or subsequent workshops
(1988 and 1983} organized by the Ministry of Education over the last three years.
Only two of the teachers (out of four in the study) were university graduates. The
other two held Diplomas in Education. Throughout the Eastern zone, with 37
Secondary schools in 1989, there were only 41 biology graduates in the teaching
force. Of the remaining biology teachers, 64 held post form 6 Diplomas of
Education from either Chang'ombe, Kleruu, or Mkwawa Teachers Colleges, while
5 were direct form 6 (grade 13) school leavers who had not completed any studies
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of teaching and learning processes. With the majority of the teaching force in the
Diploma and Form 6 leaver category and with a lack of supporting seminars and
materials, concepts of environmental Interactions could hardly be clearly
understood.

In sum, while policy makers and curriculum developers were echoing UNESCO
and western conceptions of EE, they had not provided opportunities for
redefining these concepts in the contexts of the teachers in the schools, let alone
the students for whom it was developed. An examination of the papers presented
at the E - - rkshops over the last 3 years revealed that none had, for example,
examined the conceptual elements in the U.N. definition of EE relevant to the
situaiion in Tanzania, (for example, the varied illustration of ecological
concepts in our lacustine, marine, tropical forest. montane and the numerous
savanna environments as featured in various school and honie locations). None
examined what an environmental approach in our schools would mean in terms
of curriculum orientation, classroom iearning activities or support mechanisms
needed to sncourage the enthusiastic teacher.

At the global level, conceptions were carefully worded and conceived in terms
of d=reloping the notion of the wise use of resources and the movement towards
sustainability. Concerning the interpretation of global goals of EE as stated In
the Belgrade Charter ( UNESCO, 1976) or Moscow declaration (UNESCO, 1987)
and other key guidelines, the Chief of EE at UNEP headquarters maintained
that:

"Our main job is to produce various resources and make use of the experts

we can find. All information is distributed to ministries of education.
What they do with it is entirely their own affair. "

(Interviewed on 7 May, 1990 in Nairobi).

Thus, conceptions of EE, while well reflected In the writings of seminars and
workshop papers, were not specified to suit the Tanzanian situation at policy
level. No programs, or immediate plans for programs of EE in the blology
syllabus were available. This lack of pregram may partly explain the lack of
specific objectives for EE in the country. Global experts said they had done their
part and governments were responsible to do the rest. Teachers in the sample
schools had not attended any workshops on EE and were strictly observing a
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prescribed biology syllabus designed in the mid 1970s. The insistence on the
syllabus to treat biology as "knowing ourselves and our environment" didn't
appear to be clearly understood or articulated by interviewed teachers. This has
implications for their ability to teach to the global objectives. There was little
difference in classroom strategies between schools or zones in this context,
although there was some variation on the awareness based on educational
background of the teachers.

Content of biology lessous
Classroom observations occurred during routine/teaching learning-situations.
Although it would be pointless to claim that the presence of the observer had no
effect on the teaching/learning process, the observer visited each participating
classroom on at least four occasions and the irfluence of his presence appeared
to diminish with each visit. Teaching went on freely and teachers maintained
the same manner of interaction with the students. The aim of the observations
was to determine how teachers interpreted EE as reflected in the teaching of
biology in their classes. The environmental content of a lesson depended on the
teacher's construction about science teaching as well as the nature of the topic

under discussion on that day.

Teachers' construction of science and science teaching.

The observed mode of teaching among the four teachers in the sample may be
classified into three categories. There was one teacher who favoured inquiry
teaching and persistent questioning, two were characterised by short lecture
lessons which included note giving on the chalkboard for students to copy, and
one who combined discussions, some questions and note taking throughout the
lesson. For the period of about 10 weeks when the observer was at the schools, no
practical (laboratory or otherwise) classes were observed to be conducted by any
of the teachers in the study, neither was any excursion or fleld work seen.

Inquiry and persistent questioning teaching style
This style was exhibited by Mrs. Maganga at School A. It is characterized by
the teacher’s challenging questions to students during the course of the lesson.
Questions included open questions such as "If you were swimming and suddenly
you fail to balance (in water) how long do you think it will take to die?", to closed



types such as, "How many parts of the nervous system are there?" Good
questioning requires a considerable mastery of the subject matter, of concept
development, and the management of wait time. From reading the Annual
Reports of School Inspectors over the past three years, one notices that these
qualities are found In a relatively few teachers in Tanzania, and usually among
those who have had good academic and pedagogical education and considerable
professional experience. Mrs. Maganga has many qualities in this respect. Her
teaching was characterised by, among other things, persistent questioning to
promote student participation in the generation or construction of biologcal
knowledge. A good example can be quoted from the teacher's treatment of a

portion of the topic of Respiration, subtitled Drowning and poisoning

Teacher writes Drowning and poisoning on the chalkboard, then the lesson

proceeds as follows:

Teacher: I want to discuss this in order to help you see some dangerous things
associated with breathing. Let us start with drowning.

T: How long does it take someone to drown? {Pause)

Students: Silence.

T: If you are swimming and suddenly fail to balance, how long do you think it
will take before you die?

S: Sllence.
T: Will it take, one minute? One hour?
S: Silence.
T: Come on! You must have some idea.

S:..1. Three minutes.
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S:.2......... (murmur, inaudible).

T: How long will it take?

S:..3. It depends.

T: On what?

S:..3. On your energy.

T: Your energy- if you're healthy and strong it may take longer than if you are

weak.
[Two latecomers enter, the teacher tells them to see her at the end of the class].

T: The moment you step in water and drown, your lungs aren’t specialized to

absorb oxygen from water.

[More late students enter and greet: ‘Goodmorning teacher.' Teacher replies: 'l

don't want your goodmorning. See me after class.]

T (continues with the discussion): It takes a few seconds to lose consclousness.
What part of your body is damaged when you lose consciousness?

S:..2 Brain.

T: Yyeees! The brain is sensitive to oxygen loss.

S:..5 Your stomach also gets very big. (The whole class burts into laughter).

T: Why?

S:..4 You drink water too much.

T: Yes, when gasping for air.



Teacher ends section with a few words on the board: Drowning, lack of oxygen,

gasping for air, brain sensors Oxygen deficiency.

Perhaps students will be able to put this together after further reading into their
notes. As it can be seen from the transcript, students language abllity in this
class was low, few questions were answered promptly, many students were
coming in late. Moreover, in this case, a misconception has been introduced
when responding to Student 4. When one drowns, the stomach doesn't "get big"

only because of drinking. The movement of water into the body cells to cause
turgidity is due mainly to osmosis, which these students must have learned in

previous classes. Pressed by a lack of time the teacher moved on.

T: (continues, writing on the board) Poilsoning.

T: Feeding movements, like those of breathing, are also coordinated by the brain.
Let us list down the kinds of poisoning we know around here.
Mushrocm poisoning.. . . . (unrecorded description)

{another late comer enters.]
T: Another late comer! Like the others, see me at the end of class.

T: Number two, Cyanide poisoning. This one blocks respiration. It prevents cells
from taking up oxygen. This is dangerous. Don't fumble with cyanide
compounds in the labs.

T: (continues) Tetanus poisoning (lock jaw). This is due to a bacterium called
Clostridium. These are present on the tips of nails or *michongoma” (thornbush)

thorns.

T: Do you know anything about the immune system?

S: Sllence.



T: Tetanus is 50 times more poisonous than cobra venom. If it gets into your
system you can die very quickly. Your jaws lock and are unable to open again.

(Lesson observed on 5/2/90).

This lesson reflects three things about the teaching method used. First, this
portion of the lesson is not mandatory in the syllabus, which means it is not
usually examined. The teacher rightly thought it would be an interesting and
important section to discuss with her class. Second, student response to
questions was poor. This may be due to thetr inability to express themselves in
English, which was used throughout the lesson by this teacher, or their anxiety to
write down as much as possible (since the teacher never gave separate notes for
them to copy down). Third, since it was Monday morning, many students were
late for class due to transportation problems. After the lesson the teacher said
that she had included this portion to give them ideas about real life experiences
of respiratory nature they may encounter. Asked if it would have made it easier
if she had practically demonstrated one of the things she was discussing, she
said:

. .. I prefer to let them design their own experiments. I have given
them an assignment to think of any experiments they would like
to do on this topic. (i.e, respiration). This makes them think...you
know.....But so far none of them has come up with any suggestion
and the topic is about to be completed. These people don’t want to
work hard at all.

The test for this approach was on the Regional Science Fair held in nearby
Azania Secondary School three months later. There was no entry from School A
in this subject. This is not to say other schools did better. There was only one
biology project. The few others were physical science projects. Perhaps this
teacher's method needs more time for the students to become confident with
working on their own and cnly resort to the teacher for help. And, of course, this
teacher needs support. If she remains alone in encouraging students to think
about experiments while other teachers continue to spoon feed them with notes
and 'model answers'. she is likely to be resocialized and forced to reconstruct her
teaching style to suit the status quo.



In teaching other lessons in the following topic, this teacher also used models,
as in a lesson on the structure of the brain (19/3/90). Following the observation
and sketching of a human brain model, the teacher requested the students to look
up the diagram of rabbit brain in their textbooks and compare it with the human
brain. In this class, the students appeared willing to draw and observe the
structure of the human brain, but didn't seem very enthusiastic about making a
comparison to the rabbit brain. Most of the existing text books describe the
systems of the rabbit, even though most Tanzanian students may be more
familiar with the rat and mouse. Thus it seems that the books' discussions
require students to study less relevant organisms. Language was also observed to
hinder classroom discourse during the discussion of the parts of the nervous
system as recorded in this extract of a lesson on 9/2/90.

[The teacher has just started a discussion on the role of the peripheral
(autonomic) nervous system, and proceeds to involve the students through
questions.]

T: How many parts of the nervous system are there?

S: Stilence.

T: There are two parts. Can anyone name one of them?

S: Silence.

T: One is the Central Nervous System. (writes it on the chalkboard). What is the
other?

S: Silence.
T: What is the opposite of central?
S:...1 Far.

T: Far?... Any other answer?



S: Silence.

T: Peripheral. Say afterme, Peripheral. (writes it on the board)
S: (together) Peripheral

T: What is the centre of Dar es Salaam?

S: Stilence.

T: Do you know the Central Police Station?

S: (choral) Yyyeecess.

T: Is it at the centre of the city?

S: (choral) Nooo.

T: Right! It is central only functionally, but is not at the centre of the city. What

are the other stations?

S..1 Changombe.

T: Yees! Another one?

S..2 Kilwa Road.

S..3 Kariakoo

S..4 Chuo Kikuu . . . . etcetera.

There were no teaching media to introduce this somewhat difficult concept of the
Central and Peripheral nervous systems. The city structure analogy seemed to

help students get the point of the peripheral system. Language difficulty made it
difficult for them to respond to very direct questions, until the teacher had taken



them a long way. This was a skilful teacher, though. Other teachers, including
some who declined to take part in the study, prefer to switch to Kiswahtl{
language when they find that students are not responding enough. This practice
is not encouraged by the Ministry of Education or the School Inspectors, and
teachers fear being viewed as ineffective and incompetent by using Kiswahill in
class, even though they may have difficulty expressing certain concepts in
English themselves. Two young diploma teachers, perhaps knowing that they
would mix languages, asked the researcher earlier on whether this study had any
connection with school inspectors or the MOE. Even when the researcher
assured them that it hadn't, and that participation was optional, they quickly

asked to be excused from participation.

... "we see many people administering questionnaires these days,
some even want to enter the classrooms. This is a...sort
of..scaring, we don't know who these people really are, what they
are really doing.., please give me time to think and I will reply
tomorrow."” was one reply.

When I returned the next day the teacher asked to be excused from participation.

... "I have thought about it, but I still am not ready to participate,
I'm sorry." he said.

The problem of "falling standards of English proficiency” in schools has . for
long, been over emphasized in Tanzania. Attempts to introduce a Kiswahili
medium of instruction in Secondary schools were shattered when former
President Julius Nyerere, the man who once attacked English for propagating a
colonial hang over, changed his mind and was encouraging every effort to
strengthen proficiency in the English language. as a "window of the world." A
British Council supported English program continued in the schools at the time
of this study, run from the Faculty of Education of the University of Dar es
Salaam and the MOE. It involves, among other things, a compulsory english
language course to all form one freshmen, taught by all subject teachers
(including science) for six weeks prior to beginning other lessons. It is followed
by a strong presence of English on the timetable, by teachers who may have
visited Britain recently. Its efforts to re-introduce the “"speak english only rule"
in most secondary schools seems to have brought about few remarkable changes
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so far. Most students use English only under supervision, and when they step out
of school, they immediately switch to Kiswahill or their other vernacular, when
talking about familiar topics in a language every one else uses and understands.
This 1s a complex problem addressed in many papers (For example, Msuya, &
Mtui, 1987; Msemakwell et al, 1987) and is also discussed in Chapters 6 and 7. An
attempt to discuss issues in the local environments during science teaching Is
thus hindered by students inability to translate complex phenomena they heard
being discussed In another language. Too often, though, even this attempt to
bring environmental issues into classes is rare among most teachers. As a result,
biology, like other sciences, is a subject to be memorized and reproduced for
examinations. In this study, students were not receptive to the efforts of Mrs.
Maganga to use an enquiry focused teaching approach.

The structured lecture, examples and note copier.

This lecture/examples/notes approach to teaching/learning activities was
characteristic of Mr. Mifano at School A. Mr. Mifano's brief life history was
described in Chaper 4. Mifano believes that good teaching involves the selection
of appropriate teaching/learning experiences and suitable and famillar
examples to illustrate each concept. In the sense of Lucas' categorization of
environmental education (Lucas, 1979), Mifano practices education in (from) the
environment, although he rarely provided students with a hands-on practical
experience. He does it mainly by lecturing and some questioning. A good
instance was observed when he was explaining the difference between the
endocrine and nervous systems. The nervous system was likened to a telephone
distribution system which consisted of receivers, wires and an exchange station
where the telephone messages are relayed from transmitter to receiver. The
teacher made the point quite well that if there was no telephone exchange
station, several people calling each other would interfere with each other and
would not be able to communicate. In the nervous system, the job of the
telephone exchange is done by the central nervous system, with some messages
being relayed through the brain while others are relayed through the spinal cord.
The endocrine system, on the other hand, worked rather ltke a radio
transmission system, where one station transmits messages to a large area. The
message can only be picked up by those in the area who happen to tune their
radios to that transmitting frequency. In the case of the endocrine system,



chemical messages (called hormones) are poured into the blood stream and will
only be picked by certain target tissues, €.g, glands which are permeable to
specific hormonal substances. This sounded like a practical analogy with
examples rooted in the immediate environment of most students, and
integrating in it some elements of physical science. The only problem was that
this and most other examples came directly from the teacher (rather than from
students through careful questioning or group discussions) , and secondly, most
explanations were verbal, without involving any practical demonstration of the
phenomena under discussion. As a result no question was asied by students
during the above lesson. The teacher gave his example and explanation, writing
a few key words on the chalkboard simultaneously, and finished his explanation
by writing down a few notes for the students to record in their notebooks.

Other observed lessons were a combination of lectures and few simple
classroom experiments performed by the teacher or students under the direction
of the teacher. For example, before explaining accomodation in the eye, the
teacher asked students to perform a simple experiment first.

T..... O.K. Put the tip of your pen or pencil very close to your eye and try to
see it as clearly as possible. Move it slowly back and forth until it is
clearly visible, then measure the distance between the tip and your eye.

Students did this for a few minutes, then the teacher began to use it to explain
visual accommodation, short and long sightedness, and astigmatism. The
students enjoyed the exercise but it seemed to the observer that the teacher did

not challenge them to answer questions such as:
. At what distance the eye sees the tip most clearly;

. Whether the focal points (f) of different students are the same or different and
why;

. Whether (f) for a person who wears reading glasses is the same- (1) when the

glasses are on and (2) when the glasses are removed.

. Perhaps at home, try this experiment with one of their parents or grandparents
who is over 60 and compare (f) for parent/grandparent and the children.



This might have enabled students to construct knowledge about eye defects. In
this case, however, after the one experiment, the teacher went on talking and
giving notes about accommodation, long/short sightedness and astigmatism. As
a teacher, the observer wished that the students were gtven this challenge, even as
an assignment, but they weren't. The teacher said later that his class was behind
in the syllabus and so he had to rush them in order to complete the topic of sense
organs quickly for an end-of-term examination. Moreover, this was an
afternoon lesson (2.30-3.30 p.m)} which had been reduced by 20 minutes, and he
felt he had to rush things in order to complete as much as he would in the normal
80 minute tirne period.

In another lesson, Mr. Mifano was observed to give a demonstration involving
one of the students. The topics of the lesson was,The Spinal Cord and Reflex
Action. After drawing a cross section of the spinal cord on the board, the teacher
wrote on the board, 'Reflex action’. Then he asked one of the students to go to the
front of the class. The teacher brought a finger in front of the student's eye while
every one in the class was watching. As expected the student blinked his eye and

the lesson proceeded as follows:

T: Did you see what he did?

S: He closed his eye.

T: He blinked' is the correct word, and this is called 'blinking reflex'.

The teacher went on to give other examples of reflexes, such as touching fire et
cetera, from which he later developed the concepts of reflex arc and synapse.
writing notes on each after explaining each example. In the midst of the lesson,
two interruptions occurred: late students entered twice, and a Chama Cha
Mapinduzi (CCM) youth secretary entered to announce something on the
preparation of posters to welcome Mr. Nelson Mandela who was visiting the city
that week. Near the end of the lesson, the teacher tried to relate reflex action and
thinking. Since most students appeared very passive, he suddenly switched the
discussion into Kiswahili, the common language of the country.



T: Ukiambiwa, 'pigana’, je utapigana? (If you were told to, ‘fight”, would you fight
immediately?)

S: Utafikia kwanza, kwa nini nipigane. (You would first think, why the fighting.)

T: (to Student Rajabu ) Ukichokozwa, ukapigwa, una-provoke reflex action, bast
unapigana. (If you were assaulted and badly beaten, it might provoke a reflex

action to fight back.)

Unaweza pia ukaacha kujibu huo uchokozi ukacheka, usipigane. (You might as
well refuse to fight back the assauit, and laugh at the other person, instead.)

Then the teacher switched into English.

T: Reflexes are meant to protect your body. If an insect gets into your eye, it will
damage it. When you close the eye, you protect it (from damage).

A similar pattern went on during subsequent examples of conditioned reflexes,
the autonomic nervous system, and other topic areas. It seems clear from the two
excerpts above that this teacher supplements his lectures with daily student
experiences in a subtle way. On many occassions he had to switch languages to
enable students to participate in the discussion. However, unlike Mrs. Maganga.
he employs limited questioning and provides limited opportunities for students
to do practical work. He gave notes at the end of most lessons, to be copied into
student notebooks, developing for many students the "bible" to be memorized for
the midterm or other exams. Student motivation seemed low, since the teacher
used the same style in teaching for almost every topic during the observation
period. Student interest might have been increased if he had changed the venues
of certain lessons, sometimes using the often empty laboratory, or short
fieldtrips outside the classroom to make some pertinent observations. The
teacher commented during an interview later that such approaches were feasible
only in theory, but in practice, one was faced with so many obstacles and there
was nothing more that teachers could do. He mentioned such obstacles as the
reduced lesson times, the pressure of external examinations, and the fact that
every one was doing things this way, some teachers were actually giving students
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materials to copy directly into their notebooks without any classroom

discussions.

The copy-lecture copy (C-L-C) method

One of the teachers observed to use this methodology was a teacher at Schiool B,
Mrs. Chapuchapu. In one of the lessons observed, she gave a lengthy exposition
on the topic of Excretion . At this time students listened quietly and obediently.
without asking any questions. After about 25 minutes, she asked {if there were
any questions. The students had no questions because the lesson seerned to be
taught so fast that students had little time to think of questions. The teacher
herself had asked only one main question,

T: "What is excretion?"

S: Excretion is the removal of products of metabolism.
T: Any other definition?

S. Silence.

T. True. Excretion is.... and went on defining, explaining excretory products in
man, their source and mode of removal from the body. At this time she was
writing some words on the board and erasing them as soon as she could. "Notes
will be given", she would sometimes reassure students. Thus students seemed
anxiously waiting to "copy the facts.”

When the teacher saw there were no questions, she was heard to say, "Then ! am
through. Now start copying the diagram from the board in your notebooks.
Leave space for copying down notes." It appeared that both the teacher and
students were tense, perhaps due to the presence of the observer. A student was
chosen to copy the diagram from the teacher's notebook onto the chalkboard.
The teacher walked around the class asking students, " mbona hamchori?” { why
aren't you drawing ? ( i.e referring to copying the diagram from the board into
their note books). When she came to me (I was seated at the back of the class
observing) she whispered, " Well you see 1 have finished. Unless you have
something to say, we have finished.” I replied that I was interested to see how the



students were proceeding with the drawing, and would stay on untill the bell
went. Twenty five minutes were used in drawing the diagram. (Most students
finished drawing after ten minutes ).

Leaving aside the problem cf copying, leaving space for drawings and so forth,
the lesson might have been taught differently through the use of models,
dissection displays, or other teaching media so that students could see/observe
kidneys and assoclated blood vessels, sweat glands on the skin, lungs, alveoli,
and the like. Students would draw from these charts or their text books,
encouraging them to read further and observe animal kidneys when they visit
the butcher, and so on. When asked about this possibility the teacher said that
there were no visuals in the school and books were unavailable. Reading the
Annual School Inspector's Report later, I found the remark that there were many
books in the scl.ools' stores which were gathering dust but were not being
distributed to the students. There was also a pond, a bird's cage and aquaria
which were not utilized in teaching at all. Thus the argument that schools lack
laboratory supplies or textbooks was in this case, not any excuse for the lack of
practical activities nor the harmessing of the school environment for biology
teaching. Since this teacher had only 5 years experience and had not received
university education, it might be argued that university education would broaden
her conception of biology education and the teaching of a science subject.

Another example of this approach was observed at School C as well. In a form
4 class observed on 3/4/90, the teacher Mr. Moyo, also the holder of a teaching
diploma, was teaching the concept of Growth in animals. Out of the 80 minutes
allocated to the class, the teacher used the first half to explain and ask students a
few questions about growth patterns in animals , covering such concepts as
"unlimited growth" (sic) in lobsters, fishes and reptiles, "step-like growth” in
insects, and the process of metamorphosis and moulting in insects. During the
remaining 40 minutes the teacher copied some notes from his notebook on the
chalkboard for the students to copy into their note books. Like in the previous
case in School B, the students seemed rather passive when the teacher was
talking but became active when it came to copying from the board into their
notebooks. These students were in their final year (form 4) and were preparing
for the CSS Examination at the end of the year.

Three interesting points emerge from these two observations:



First, whatever the topic, these teachers use a similar style, namely, talk and
chalk. Second. the tendency towards traditional teaching doesn't seem to be
influenced by the teaching resources available within the school (such as books
or other resources as is the case of School B), or even a rich school environment
(as was the case at School C). During interviews, the teachers said that they had
received training at teachers' colleges and nothing else. This was limited as most
Diploma courses last only 2 years after form 6 (grade 13), and only a few things
are taught in depth. Then exams were pressuring them to deliver as much as
possible or else students would blame them if they encountered questions they
had not learned in class. Third, whatever the environment within the school
could offer, (for example models of kidneys, charts and othér teaching medla and
the natural environment at School B, logs of trees showing annual rings and
bark, a large variety of insects and amphibians at School C) the teachers never
even referred to it. Thus, the teacher at School C, while talking at length about
primary and secondary growth in plants, worked very hard illustrating shoot
" and root meristems, heartwood, cork formation and the like diagrammatically
on an overhead transparency and the blackboard, (a rare skill among teachers
observed in the study), but never brought in any specimens from outside the
laboratory nor took students on a short field trip to see xylem, cork, dead wood
etcetera on the abundant tree trunks and barks just outside the laboratory.

Participants' views on forces against the environmental approach

The previous section examined various factors influencing the teaching/
learning process in the schools of the sample. It is evident from that section that
there were various social, economic and even political factors which make the
teaching of biology at form 3 level a copy-copy exercise. Similar factors act
against the introduction of environmental issues into the science curricula. This
section reports the views of participants in the study (teachers, the curriculum
developer and ministry administrators) on forces influencing the introduction
of an environmental approach In the classroom. All participants agreed that the
environmental component of the curriculum was relatively weak as was the
experimental approach in the teaching of biology in general. In this section. the
views of the participants at various levels are summarized.



UNEP Chief of Envronmental Education
The Chief Environmental Officer interviewed at th.e UNEP office thought that
an EE movement was failing mainly due to the lack of goodwill by some
governments to appoint competent personnel who could translate global U.N.
policies into national objectives and develop teaching/ learning materials to
reflect those objectives. When asked whether any countries they were working
with had achieved any successes the Chief said:

I would say Kenya has been successful. What they have done is to

take our (U.N.) documents, e.g, Trends in EE since the Thilisi
Conference (1983),
{1986), and others, and developed some booklets to be used as

teaching/learning resources for primary and seconflary schools
in their country (Interview in Nairobi, 7 May, 1990).

There are signs that the ministries of Environment and Natural Resources and
Education in Kenya have taken action in the right direction. In Tanzania, the
National Environment Management Council (established in 1983) has a strong
Act of Parliament stipulating its duties, which include:

- Formulating a policy on environmental management;

- Coordinating all bodies dealing with environmental matters;

- Evaluating existing and proposed (government) policies and advising the
government on future policies and programs;

- Recommending measures to ensure that environmental impact assessments are
done before projects are started;

- Fostering cooperation between the government, local authorities and other
bodles engaged In environmental programs; and,

- Establishing and operating a system of documentation and dissemination of
information relating to the environment (an educational role). {See Tanzania,

1984 p. 2).

A pollution officer who was briefly interviewed at the National Environment
Management Council said that the Council works with the MOE on EE and has an
officer at the MOE coordinating their educational activities. I learned later that
the officer responsible for this was a retired officer who was working on contract



terms, a different person from the EE Coordinator I had interviewed earlier. It
was not possible to arrange an interview with this officer, hence it was not
possible to know the role he was playing. This state of affairs led me make to the
following inferences:

The person(s) fully responsible for directing, and/or coordinating
environmental education are not clearly known;

. The ministry lacks technical expertise on environmental education;

Foreign donors, depending on their interests and financial position, provide
some assistance here and there, but not in any way systematically addressing
issues at the classroom level. I later talked to a land use planning officer, who
said:

. . . We have so many plans in this country which look wonderful
on paper but very little practical action Is being taken to
implement them. This is very discouraging. (Interview, 28/3/90
in Dar es Salaam).

The Malihai Conservation Clubs

Malihai ( From the Kiswahili Mali= Resources, Hai= Live) Clubs is a non profit
and non political organization for conservation education in Tanzanian
schools. It is concerned with promoting attitudes, education and awareness
among the youth about the economic, cultural scientific and aesthetic values of
natural resources, and promoting the spirit of conservation. Grown from its
sister organizations of Kenya Wildlife Clubs and supported by various NGOs ltke
UNEP, DANIDA and others, it attempts to promote conservation values in
schools. During an interview its organizers indicated that they conflned their
work to wildlife conservation in Tanzania, rather than promoting the teaching
of science as an understanding of the total environment. Moreover, their
membership was optinal and dependent on teacher enthusiasm for science clubs,
which was not widespread in the country. None of the schools in this study, for
example, had an active branch of Malthal or any other science club.



The curriculum coordinator
A sub-regional training workshop on curriculum development in EE for Sub-
Saharan Africa was held in Malawi in December 1987, The Curriculum
Coordinator (Biology) interviewed for this study was among the participants.
According to his report of the workshop, various recommendations were made
for action by the Institute of Curriculum Development, (ICD) including:

a) That the ICD should re-examine the present school curricula with a view of
strengthening the EE component;

b) That EE should be explicitly stated in the school curriculum, with emphasis on

environmental concepts;

¢) That training seminars should be conducted for curriculum developers,
teachers, teacher trainers, and ministry of education/ ICD officials;

d) That an urgent national/ inter-ministerial seminar or workshop to sensitise
policy makers on EE should be coordinated by the MOE;

e) That training seminars and writing workshops for teachers should follow, so
that they can write their own materials. (Gunze, 1988, p. 2).

During an interview with the Biology Curriculum Coordinator, I asked him
why none of these recommendations had been implemented so far. He indicated
that there was a lack of direction from ministry administration:

. . .The Ministry of Education has given neither the go-ahead nor
any financial backing; we have only ended up in ‘awareness
creation seminars', no further follow-up has been done. As you
know, we work on the priority areas defined by the MOE and the
financial allocation we receive from them. If the Ministry doesn't
sggg)ort our activities, we cannot do much. (Interview, 15 March,
1 .

When asked what form it would take if the ministry gave the go-ahead, he said
that it would probably take the form of "infused EE issues within the existing
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structure of the science curriculum” {namely the subject specific disciplines) at

the secondary school level and above .
Students' recollections of past environmental learning experiences.

As far as the biology teachers in the study were concerned, students in the
sample had varying recollections on their past treatment of environmental
issues in their teaching of biology. The BLAC instrument, used for assessing
this involvement, had 45 items of activities thought to velate biolngy to the
local environment, for which each student was asked to respond whether their
present or past teacher, or any other person had involved them In that kind of
activity. The findings of the BLAC administration are presented in Tables 11-
14 (Appendix I}.

Overall, student responses indicated that for most of the instances on which they
were they were involved with the activities in the checklist, it was with previous
teachers rather than with the present (observed) ones. Present teachers and other

people received relatively lower scores (See Tablel2. Appendix I)

An examination of the students' recollections of the BLAC activities will show
that there were few instances where such activities were performed by their
present or other past teachers.(see, for example, tables 12 and 13. Appendix ) The
data do not show this very clearly, but raises questions which may be addressed
in the future through interview s with students and teachers about the types of

learning activities in which they involve themselves.

The students of Mrs. Chapuchapu and Mr. Moyo both Indicated a less thun
50% involvement in most activities in the BLAC questionnaire. (With the
exception of a few activities for Mrs Chapuchapu, and one alone for Mr. Moyo},
Activity 36 (working with biological models, put in the checklist mainly for
comparison) appears to be the only activity most of the students in the whole
sample had commonly experienced. This was observed in the lessons ol Mrs.
Maganga, Mr. Mifano and Mr. Moyo as teacher demonstrations of the working of
organs using biological models. Some respondents recalled that these activities

had been done



with other teachers in the past. Some of these activities were supposed to be
performed in the lower classes (such as forms 1 and 2, or primary school general
sclence from grades 3 to 7). However, for most of the activities, there were doubts
among students whether they had done them during their secondary school year.
These data, however, need to be interpreted cautiously in the light of a possible
random checking of items by some respondents.

Some learning activities had taken place outside the school system in a
nonformal capacity. (See table 14, Appendix I). The recollection that some of the
activities had been performed outside the school system existed among a number
of students. Most activities in this category are those involving the
communication of environmental information. Respondents indicated that
they had worked on their own initiatives or with their siblings, friends or
parents in such learning activities as: explaining behaviors of local animals,
talking about things of biological interest at home, comparing the diets of their
home with that of their classmates, discussing traditional methods of preserving
food, brewing and the like, discussing treatment and disposal of sewage, or
reading about organisms in other parts of the world. Responses in this category
had an interesting pattern. Most students who responded positively in these
activities were children of professional parents, followed by those of peasant or

unemployed parents. (Table 14, Appendix I).

Summary of students' recollections

On the whole, the students' response pattern was rather unclear. Most students
indicated that both their present teacher, other teachers and people (parents and
close relatives and friends) had involved them in the learning activities of the
checklist. Secondly, few activities scored high among present or past teachers,
although there were activities reported to have been performed at all levels from
primary to secondary school, in a variety of subjects. including general science,
biology, chemistry or agricultural science. (Agricultural science is taught in
Agricultural biased secondary schools such as School C). Thirdly, the role of non
teachers in the learning activities was reflected in a few cases, and though only
about 20% (or less) of the students indicated learning from this source, a wide
range of nonformal contacts were listed, including, parents, friends or organized
hobbies. Thus. there seems to be a combination of formal and non formal



learning of environmental issues among the student sample. The rate of
response to various forms of non formal learning is related to parental
occupation, with children of professional parents responding the highest,
followed by those of peasants or farmers.

Summary of the findings
Overall, the findings may be summarised as follows:

With regards to the perceptions of the participants about EE, there was a tendency
for most of them to echo the official definitions of UNESCO/UNEP in their
attempt to describe the meaning of environmental education. These definitions
had been repeated in seminars, workshops and key briefs deltvered by the UNEP
chief, the national Biology Curriculum Coordinator, and the MOE oflicial who
was supposed to coordinate EE in schools and colleges. None of these definitions
or briefs had examined the conceptual elements in the U.N. definition relevant to
the curriculum orientation, classroom learning activities or supporting teaching
and learning resources in the Tanzanian situation. No programs nor immediate
plans of programs for EE in the blology curriculum were available. Teachers in
the sample schools had not attended any workshops or seminars on EE, though
there were statements in the objectives of biology education which indicated the
desire to address human biology and environmental fassues. There was some

variation on the level of teachers' awareness based on their level of education.

The content of observed biology lessons llustrated teaching styles which
ranged from inquiry and persistent questioning, and requiring students to do
some thinking about environmental experiences, to outright traditional
expository teaching and copying of notes supplied by the teacher. More
questioning and classroom demonstration was mostly observed In lessons
taught by teachers who had received University education. These teachers also
consulted a wider variety of textbooks. although none of the UNESCO
publications were being used by any of the teachers. The two diploma teachers
mainly taught by expository style, giving notes on the chalkboard. In all
classrooms, there seemed to be a persistent problem of communication, with
students mostly silent even when persistently asked questions on every day
environmental phenomena. Some students, however, responded when questions

were asked about concrete issues in the city, or when the teachers used the
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Kiswahili medium of interaction rather than English. During interviews, most
participants thought that EE was failing due to lack of a government support and
monitoring machinery.

Students' recollections of involvement in learning activities of environmental
nature indicated learning from their present (form 3) teachers, as well as other
teachers in subjects such as Agricultural science and Geography, and others in
non formal settings from people outside the school system (mainly parents,
siblings and peers). Non formal involvement in environmental learning
avtivities was reported more from children of professional parents and less from

those whose parents were peasants or farmers.

*! Several critiques of interpretation, implementation and execution of various
aspects of Education for Self Rellance exist. The interested reader is referred to,
among others, Nkonoki, 1978 & 1987: Pendaeli, 1979 & 1985; Cooksey,1986;
King, 1985; Mosha, 1590).

101



Chapter 6
INTERPRETATION OF THE FINDINGS.

Introduction

In the previous chapter, I described classroom observations, interview
responses and comments from teachers, the biology curriculum coordinator,
ministry administrators and the chief of the U.N. environmental education
section. In this chapter an attempt will be made to interpret these findings. The
interpretation will address intentions versus ongoing curriculum, from the point
of view of the U.N. environmentalist, ministry administrators and curriculum
developers, and school teachers. The process of the social construction of
classroom discourse will be discussed, including the forces acting on this
construction in relation to the treatment of environmental issues.

The "intended” and the "on-going" curricutum.

There is, in curriculum development, a persistent problem relating to the fact
that the aims and objectives of curriculum irnovations are often not realized at
the classroom level. Clson {1984) calls this the "dilemma of curriculum
implementation.” In the findings of this study, classroom observation and some
of the interview data offers two revelations. First, whereas the intentions of the
U.N. global experts were well stated in the U.N. plans of action (As in UNESCO,
1976, 1977), or in regional African Conferences (UNESCO,1978, 1987) and
broadly in the school biology syllabus (Tanzania, 1976) these iIntentions were
still far from entering the discourse of biology classes in the schools in the study.
Classroom teachers claimed that the U.N. and other global rhetoric had not
reached them, that they had no support by way of teaching materials or
professional guidance , and that the present school routine and teaching program
did not take into consideration any of the recommendations for the objectives of
the UNESCO-UNEP plans. This raises the question as to who takes the
responsibility of taking action when such "broad guidelines” have been laid down
by global or national bodies. At the global level, the U.N. works through its
experts in such offices as UNESCO, UNEP, and UNIDO, to develop ideas and
materials which may be useful for educational purposes in either the formal or
non formal sector. Countries which happen to have some of their experts hired
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by UNESCO in developing these materials may use such experts to adapt the
global guidelines to suit their own school situations. A good example of this is
the recent attempt by Alberta authorities to develop an Alberta Conservation
Strategy modelled after the World Conservation Strategy (IUCN/WCS, 1980).
However, as indicated by the U.N. chief during interview, when the material has
been przpared, it is national ministers of education who are officially charged
with the duty of disseminating it to the grassroot levels. In a bureaucratic
system, ministers would then charge their desk officers and curriculum
developers with the task of coordinating the translation of these goals to
national objectives. In the case of Tanzania, it is not quite clear as to who is in
charge of this task, although the official interviewed at the ministry of education
indicated that he was partly responsible for coordinating the UNEP sponsored
seminars during the last 3 years. As was learned at the National Environment
Management Council, another persorn. was expected to be responsible for this
work. This person was unavailable for interview.

Even in these circumstances, there were positive things in the UNESCO-UNEP
workshop reports. First, the workshops were held in various centers in the
country each year and mainly involved teachers in Dodoma, Arusha and Moshi.
Arusha and Moshi, situated in the North Eastern Highlands, have the largest
number of secondary schools and it appears logical to hold sessions at these sites
so as to involve as many teachers as possible. Dodoma is an environmentally
sensitive region, with the driest climate and the worst gully erosion in Africa
situated in Kondoa District in the region. Some of the forestation officers in the
region, e.g, those working for Hifadht ya Ardhi Dodoma.. (HADO- Dodoma Soil
Conservation Project) took part in the seminar and presented papers on
reforestation and land reclamation. Second. many burning environmental
issues were addressed In these workshops, including afforestation and soil
reclamation, wildlife conservation, energy issues and the like. These were,
however, clouded by a low involvement of classroom teachers. Over 60% of the
attendants of the first workshop (held in 1987) for example, were ministry
administrators. School teachers and representatives of the teachers
associations were a minority. An examination of the list of attenders at the
other two workshops revealed that essentially the same people attended the
second and third workshop except for the teachers who were still a minority. No
teaching materials were produced from these workshops. Since the ministry did

103



not budget any local funds to continue this exercise, talk of environmental issues
in the science curriculum ended by listening to these speakers, without any
concrete plans for action. Thus, like the policy of Education for Self Rellance,
the curriculum response to the global call for EE was yet to be laid out.

Second, dissemination of information was slow. Teachers who did not
participate in these workshops, like those in the study, knew nothing about the
workshop proceedings. Many excellent papers which addressed national
conservation issues as being appropriate for inclusion in secondary school
biology and geography programs were not distributed to other school teachers.
This, coupled with the pressure to produce good examination results, provides
support for most teachers to concentrate on expository teaching with the belief
that such approaches will effectively prepare their students for the
examinations. Third, even such revolutionary teaching materials as the School
Science Project, prepared and tested during the 1960s and designed to encourage
local science investigations were rarely used when available in the school. One
teacher noted making reference to them from time to time, but not with a view to
adopting an enquiry philosophy. Others retreated to the safe position of
expository teaching and rote copying. They were anxious to influence the lesson
almost 100% acting either as "prime movers" (information giver). and assuming
students to be sponges, cr "navigators,” controlling the direction and point of the
lesson with little allowance for serious student participation (see Olson, 1981).

Copy-lecture-copy teaching. The teacher as prime mover, students as sponges.?

The literature indicates that a large number of teachers teach in this way In
many parts of Africa (Komba & Temu 1987; Ugwu, 1980. Wililams and Buseri,
1988 a & b). Willlams & Buseri (1988) describe it as "expository teaching”
characterized by "chalk and talk,” with limited recourse to demonstration and
pupil practical work. The main reasons given for this style are, among others,
large class size., and inadequate resources (especially laboratory factlities).
Mbilinyi (1979) accused every teacher in Tanzanian secondary schools as
teaching this way, and called it the ‘copy-copy method’. She used this
terminology to describe a method which would be expected to be commonly used
by the untrained teacher more than anyone professionally educated in a teachers
college. The teacher identifies a good reference book at the beginning of his/her
career, and copies the most useful points of his/her lessons Into a notebook
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(called the lesson notes book). For each lesson the teacher selects a section of the
lesson notes and gives a lecture for 20-30 minutes. Most students sit passively
listening: usually no questions are asked. The teacher then announces that it's
time to copy notes. The students who had appeared to lose interest again become
active. They are now copying the "facts” originally copied by the teacher from
his/her "secret book." A question or two on a word that can't be read properly, or
what certain words mean are the only types of questions. In such a system the
teacher's most valuable asset are the notes and the book from which she/he
prepares the lesson notes. Should anyone take these away, the teacher will have
to postpone a few lessons and search for the book and notes. When some students
know the source book that is being used by the teacher, they will either give
him/her a "hard time" by reading it and then asking questions on future topics,
or correct errors which were made when the teacher prepared the lecture notes. It
seems that most inexperienced teachers are often the victims of such student
challenges. Such teachers tend to be very authoritarian and tend to feel
uncomfortable when students ask questions about the real world around the
school or city, which may be different from the textbook writer's world.

As noted earlier, the non graduate diploma teachers fell mainly in this
category. The diploma teachers' complaint that they received no professional
support after certification underscores the need for better professional
development workshops. This means that a re -examination of the Diploma
teacher education program is necessary, as well as organizing more inservice
programs for all science teachers on the environmental approach and what
Olson (1981) calls "low influence teaching.”

Given these realities on the EE workshops and the classroom teachers’
position, the intentions of the environmental emphasis, laid down since the
Belgrade charter, (UNESCO, 1976) Tbilist and other U.N. forums, had not reached
the teachers in the study in a form in which they could be achieved in biology
teaching. Neither had the teachers' organizations taken up those goals and
broken them down into teaching objectives achievable at the classroom level.
According to the national coordinator of biology curriculum development, the
Institute of Curriculum Development has been waiting for the Ministry of
Education to provide financial backing for the development of teaching
materials. Meanwhile the ministry coordinator for EE workshops was looking
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for funds to research the status of EE nationwide. Teachers continue their wait
for directions on EE.

This constant tug-of-war between policies or goals and their implementation
at the grassroot level has been the central problem of new curriculum
innovations in science education. It occurs in the literature in various scenarlos.
New curriculum goals. such as the Inquiry Teaching "revolution” Jf the 1960s,
were welcomed with several new curricula, including BSCS, Nuflleld Sciences,
the School Science Project (SSP) of East Africa and so forth. However, when
those materials were ready, pioneer groups of teachers went enthusiastically to
implement them in trial schools but their enthusiasm was not shared with other
teachers in schools which weren't part of the pioneer team. As Marten Shipman
wrote in reference to the Keele Integrated Science Project:

Every innovation requires more skill from teachers than
conventional subject-based class teaching. The pioneers and the
enthusiasts they attract can make the innovations work, can
produce the results that make the early evaluation positive, and
can serve as a seedbed for its spread elsewhere. But the spread
involves increasing numbers of teachers who lack the skills and
the enthusiasm of the pioneers. The promotion aspects of
involvement in an innovation are also rapidly exhausted and the
ambitious soon look to the next bandwagon. The result is that an
apparently successful innovation in the hands of a few can fail
when generally adopted and diluted. (Shipman, 1974, p. 177,
emphasis added).

It is also unfortunate that the environmental emphasis has not even attracted
serious "pioneers” in Tanzania, as indicated by the interviews with curriculum
developers and the ministry coordinator. The coordinator did not have any
specific strategies for encouraging teachers. Thus, the ploneering work of the
U.N. expert team has been recetved with little enthusiasm in Tanzania. The goals
stated in the Belgrade Charter rematn untranslated into achievable objectives by
curriculum developers in the Tanzanian situation. Teachers are, therefore, left
with open ended goals of teaching biology such as "knowing ourselves and our
environment” but without specific guidelines and materials as to how much
should be known about "ourselves” and "our environment” and how might such
knowledge be achieved. At the time of this study, a "New biology syllabus”
(Ministry of Education, 1988) had been prepared for distribution by the Ministry
of Education. It had nothing to help the teacher make use of local resources and

environment. Instead, it only suggested a rearrangement of topics and added
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further content to the "O level" biology program. Such changes made it more
difficult for teachers to promote achievement of the broad environmental
awareness goals.

When Olson (1981) studied teachers involved in the British Schools' Council
Integrated Science Project (SCISP), he observed various problems despite SCISP's
carefully designed materials to "guide the teacher.” The teachers saw the new
"enquiry approach” as threatening to their authority and classroom influence,
and the integrated science teaching commitment built into SCISP as unfamiliar
and risky to teach. They also believed that it would not succeed in preparing
students for the "A level” examination. In this study, it was found that the
environmental emphasis, requiring an integrated approach, had neither the
instructional materials to support the content nor the "low influence teaching"
methodology necessary to promote its success. Such realities as teachers with
limited subject background and professional education as well as a system that
emphasizes results on external tests as a measure of teacher effectiveness were
not In favour of an environmental approach in Tanzania. Thus, when
intentions are expressed through such global movements, as global education,
environmental or peace education, their interpretations and implementation
into classroom discourse need much more time and effort than often assumed.
The Ministry of Education (MOE) remains unsure of the forms in which EE will
be introduced in the school curriculum.

Global EE desires and efforts
The efforts of global organizations in promoting or encouraging EE can be

viewed in two ways, namely,

1) Global organizations working within the U.N. system, including UNESCO,
UNEP, United Nations Development Program (UNDP} and the like;

2) Multilateral and bilateral aid organizations, e.g, Swedish International
Development Agency, (SIDA), Canadian International Development Agency
(CIDA) and corresponding organizations like, DANIDA (Danish), USAID
(United States), FINNIDA (Finnish), OXFAM (British) etcetera.
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Not all these organizations are solely interested in environmental issues, or
have experts on environmental matters. Some are merely involved in the
"Business of AID" , and their knowledge of the intricacies of curriculum
implementation discussed above is limited. Even at the scientific level, they
need some time to acclimatize to the tropical weather and understand the
socioeconomic and political contexts of such environmental issues as desert
encroachment, dynamite fishing, deforestation, soil erosion and loss of fertility,
or rainfall reliability; phenomena which many of the people involved in such
organizations may not have personally experienced. There are many
environmental problems in Africa which are endemic to the continent due to its
position across the equator. Some are explained geographically, others
biologically, geologically, or sociologically. The local people whose past
generations have survived in the area for centuries have knowledge of the cycles
of events and even some of the causes. There is a danger in the arrogance of so
called global experts who are often unwilling to consult with local scientists, let
alone, peasants on the possible solutions of ecological problems. They proceed
like the traditional medicineman, who asks the patient to remain silent while he
juggles a 'black box' to diagnose the "misfortune.” While he can on occasion be
correct, this approach remains guesswork and unproductive. Recent use of
western educated local experts has not changed their mentality. There is a fear
that once local scientists are on the payroll of multilateral organizations, they
tend to do things which satisfy their contractual arrangement in order to be
sought for future consultations. Sometimes the environment is put at risk.
Anyone working for a global organization is thought to be knowledgeable, and
the extensive reports and prescriptions they write are often used uncritically by
governments of most developing countries for fear of losing donor support. The
detrimental effects of past prescriptions are evident since the colonial days from
the disastrous groundnut scheme in central Tanganyika in the 1940s to the failed
waterhole schemes at such places as Talamai and Mferejl (in Masailand) which
drained large amounts of hard earned foreign currency to pay for the "aid
packages" (Parkipuny, 1976). To this may be added the whole cash crop policy
imposed during the colonial days and still being "subsidized” by multilateral
organizations such as the European Eonomic Community (EEC) that requires

farmers to produce crops and have no say on thelr pricing.
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The people had resisted the growth of cash crops for a long time, but without
much support from their government, which threatened to put anyone who
refused to grow cash crops into prison for "sabotaging the country’'s source of
foreign carnings.” These sad effects have now encroached into education. The
management of both the environment and EE from the outside is a subject which
troubles the minds of many Africans. Part of this crisis is addressed in
Ogunniyi, (1986) and Jegede et al. (1989), who strongly suggest that Africans may
have to rewrite most of their science textbooks to suit the cultural and
environmental issues facing the continent. This discussion, however does not
imply that global efforts have been totally unsuccessful. In some countries (e.g.
Kenya) some success in the development of environmental programs appears to
be in sight. This was learned during an interview with the U.N. chief of EE, based
in Nairobi. Teaching materials have been developed on a broad conservation
education basis. I don't know whether there are any plans to infuse EE into the
traditional sciences. The operation of UNESCO & UNEP prcvides a good example
of an organization supporting environmental management and education in

Tanzania.

The role of UNESCO/ UNEP Africa.

The United Nations' organizations operate on the principles of the U.N. charter.
They draw on the expertise of scientists and other personnel to generate and
compile knowledge about various global environmental problems on the globe.In
Africa, the FAO, UNEP, UNCOD, UNIDO, UNESCO, WWF, IUCN, UNDP etcetera all
work in various countries and at various levels (UNEP and UNESCO are the two
organizations examined in this study). Since the U.N. global call for EE at Tbilisi
in 1977, the only thing which appears to have been done in Tanzania was the
adding of a statement to the objectives of biology education at the secondary
school level; "Biology is about knowing ourselves and our environment,” with no
interpretation as to what this means. Since the Tbilisi conference, the U.N.
system ( mainly UNESCO and UNEP) have produced a series of materials for
teaching and general information for teachers, politicians and the public at
large. Some of the publications are appropriate for design of environmentally
focused science curricula. (See Table 15, Appendiix I).
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Tanzanian scientists have at times been involved as part of the U.N. think
tank- however, after outlining a course of action these people are not obliged to
promote or even suggest its use in the school system. The U.N. system is not
allowed to interfere in the internal affairs of any sovereign state. Therefore,
even if good proposals and resources are produced and a country does not use
them, no action is possible within the U.N. Charter. As such, it is not surprising
that the first seminar on EE for secondary schools in Tanzania was conducted in
1988, 10 years after the Dakar recommendations for EE in Africa (See UNESCO,
1978). None of these materials were available for teachers or educators in the
ministry of education, even though the ministry must have been supplied with
enough copies as indicated by the U.N. chief. Reports of any local EE workshops
conducted since 1988 could not be found. In the light of this state of affairs, it
appears unlikely to find teachers being very enthusiastic about EE. Secondly,
teacher educators in Tanzania, especially in Diploma Colleges, have not
addressed EE issues with student teachers in their preparation for
environmentally oriented science teaching. None of the teachers in the study
recalled any part of their teacher education program which promoted
environmental education. The anxiety of the UNEP Chief of EE therefore,
seemed justified.

. . . We make use of experts, produce the materials we can, and
hope that each country will adapt to suit their school system.
(Interview, Nairobi, 7 May. 1990).

If a country could monitor the development and use of EE materials, then it
might increase its chances in the development of environmental literacy.
Evidence from the 3 schools in this study indicate a complete lack of such

monitoring.

Ministry of Education position on EE.

There is a common attribution of statements made by certain officers at the
ministry headquarters as "ministry policy.” However, statements coming from
the ministry can be considered as official ministry policy only {f they are backed
by ministerial circulars or standing orders. Official policy is communicated to
schools through ministerial circulars. Effective implementation of such policies
can be monitored by the ministry through school inspectors or the research
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department, which in Tanzania is called the Coordinating Unit for Research and
Evaluation (CURE). With regards to the adoption and implementation of EE
goals, the ministry of education has not as yet issued any specific circular. The
Institute of Curriculum Development (ICD), which develops school curricula,
cannot act to develop teaching /learning resources if there is neither a
ministerial circular nor an allocation of funds. These are the problems of a
decentralized system, where institutions function on orders from above. This
was clearly expressed during an interview with the Coordinator of Biology
curriculum development based at the ICD. Verbal statements by the president or
ministers of education about "teaching about environmental protection” mean
little if there are no official guidelines to enforce them, no specific individuals
accountable for their implementation, and limited financial and professional
backing to support them. Such was the situation in Tanzania at the time of this
study.

When UNEP provided some funding to run environmental awareness seminars
. it was the ministry officials who supervised the seminars, including ministry
headquarters' personnel as both the main resource people as well as audience.
When the UNEP funds were depleted they did not budget for local funds to
continue the work, and did not assign its relevant organs (ICD, Universities,
Research institutes, etcetera.) to work out the technicalities of a sound EE
program. They waited for more UNEP financial support. One might question the
commitment of the top ministry people to EE. Why did they not mobilize local
expertise to develop teacher and student materials for EE? Local and enthusiastic
expertise on environmental issues is available in a number of institutions.
Some of these Institutions have expertise of international recognition (See Table
16).

The absence of a formal ministerial circular to emphasize EE indicates that
the ministry of education has not yet considered EE as a curriculum priority.
The ministry official in charge of EE indicated that he was searching for more
funds from external sources to conduct more studies on the state of
environmental education in schools and teachers colleges. The state of EE
within the subject of biology has been summarized in the 1989 Annual School
Inspection Reports (prepared by the School Inspectors) in all zones in the
country. The Inspection Report for the Eastern zone, where this study was
conducted, indicates that most teachers in the zone were unclear about syllabus
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syllabus changes which had not reached most schools but which were rumored
would be examined by the national exams at the end of the year. On careful
examination, there is basically no difference between the new syllabus and the
old one in terms of emphasis, there are only changes in topic arrangement.
The School Inspectors' report further identifies the fact that only 2 schools In
the zone had science clubs. Teaching is described as "theoretical", "lecture
mode", "with class participation minimal”, "failure to utilize labs" etcetera.
These indicate expository teaching which was further confirmed during this
study by both the classroom observations, teacher interviews and BLAC
student questionnaire. The inspectors recommend "good methods ol teaching",
revival of clubs, regular marking of student notebooks issuing text books, and
procurement of laboratory supplies.

These recommendations have various implications for the promotion of an
environmental approach in biology and other science subjects. First, the "good
methods" of teaching, implied in the School Inspectors recommendations were
listed as including such things as the revival of science clubs, and marking of
notebooks, implying that the students must perform certain tasks on their
own and get constant feedback from their teachers. Another recommendation
was on the use of existing resources such as ponds and aquaria in biology
teaching. These recommendations, though quite practical, are only kept in
ministry files. Since inspectors reports are not accessible to school teachers
or the general public, the implementation of their recommendations may take
years of bureaucratic file dancing.

The ministry attitude towards the Science Teachers Association of the United
Republic of Tanzania (STAURT] is another interesting issue to examine. STAURT
has existed since the late 1960s when curriculum innovations such as SSP, SMP,
and APSP were active. The decline of these revolutionary curriculum projects in
Africa has been examined by Lillis & Lowe (1987); Yoloye & Bajah, (1985). and for
Tanzania, by Pendaell, (1985). Pendaell sums up all the failures of past
curriculum innovations as resulting from the "problems ol underdevelopment.”
During the period of this study. STAURT (which survives due to the hard work
and dedication of a small group of teachers in the schools in Dar es Salaam)
organized a science fair event for the city secondary schools at Azania Secondary
School. and requested the Ministry of Education to provide moral and material
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Table 16: Selected Tanzanian institutions with environmental expertise.

Areas of specialization

Instiution Professional expertise
1. Mweka Wildlife wiidlife ecology .Taxonomy of flora & fauna
College, .Conservation

Animal behavior

Management Wildlife management, etcetera.
2, Forestry Research .Forest Management
Statlons. .Forest ecology/management

.Soil science

.Botany
3. Fisheries .Fresh water, marine

& fish ecology{seas, .Marine environment

lakes and rivers) .Coral reef ecology, etcetera.

.Fish production In seas, Life in

the lakes & rivers
4. Ministrv of lands, Sewage and City Dumps, & .Land utilization
Natural Resources and Surveying and Mapping .Urban & rural planning
Tourism. Environmental Manage & management

ment.

.Environmental Experts Environmental Impact Ass.

5. National Environment
Management Council, .Rules & Regulations, etcetera.

(engineers, ecologists,
chemists,etcetera.)

6. Ministrv of Agriculture, .Agricultural growth and .Agr. extension service,

marketing .Fertilizer Storage,
& marketing

7. Universities. .Life Sciences, medicine, .Teaching, Research
.Engineering, agricultural & Consultation experience
.Physical Sciences, etcetera in all sectors.

8. Institute of .Curriculum Developers & .Design of Curriculum

Curriculum Development. Subject specialists Proposals and teaching

& leaming materials
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They provided little financial support and sent one official to open the fair. The
official came on his own, without being accompanied by even the EE coordinator
or school inspectors. Nor was there anybody from the City Education Office.
This lack of effective official representation indicates that this event was not
considered as a very important occassion. The science teachers who attended
had been excited to see the return of student projects being supported, but they
foungd no strong offictal or parental support. Many left earlier than they had
wished and asked their students to dismantle their projects almost immediately
after being judged without showing them to the public. Some students seemed
extremely keen. Although there was only one biology and 9 physical science
exhibitions, there were more than 12 mathematics exhibitions. As I visited the
exhibits I recognized a deterioration in the calibre of projects from those which
existed in the 1970s. Most exhibits presented traditional textbook experiments
rather than creative research into locally relevant science related phenomena.
Various factors may be associated with this deterioration. The identification of
such factors and their impact on the motivation of science teachers and the
social reconstruction of classroom discourse is the subject of the next section.

The social construction of classroom discourse
In the previous section I have tried to show how the intended curriculum goals
(sometimes termed, Curriculum as Prescription (CAP), see Goodson, 1989) of
environmental education remained a myth in the schools I studied. The notion
that high powered prescriptions would encourage teacher utilizations of
environmental experiences in biology teaching has been found to be a totally
false assumption. In the literature, this is reflected in various forms.

First, the very notion of teaching to EE goals is essentially a process of
interpretation. As Schutz (1959) would argue, the biology teacher is involved in a
complex process of construction, negotiation and re-negotiation of the meanings
of curriculum, science, and biology in his/her classroom. The main actors in
this negotiation process may interact at two levels. At the primary level, the
teacher is facing his/her students, who have several problems, including those of
language, lack of textbooks, an overcrowded school curriculum (students taking
up to 10 subjects), unreliable transportation to and from school and several
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others (See chapter 5). This negotiation was revealed in two ways during the
teacher interviews.

One, students see most teachers as teaching "to the examination", and
examination success is the most highly rewarded achievement in school. The
examination mainly demands recall and comprehension of information (Brown
& Njabili, 1989). Thus, students feel comfortable with teachers who give as much
information as possible which is useful for doing well on this type of
examination. That includes notes for copying and memorizing, and extra
coaching or private tuition. Form three students know very well that the
national exam they sat at the end of form two and the forth coming Certificate of
Secondary Education Examination (CSEE) at the end of form 4 have an
important role to play in their future. Performance in the latter determines
entry to form 5 and possibly the chance to enter directly into university or other
prestigious post secondary institutions in pursuit of diplomas and degrees. These
qualifications become the cultural capital to be traded for jobs. Mrs. Maganga
seemed to experience discipline problems by insisting that her students design
their own experiments or make their own observations- activities that students
~ would not perceive as being helpful to them in achieving high examination
grades. This teacher, who had just returned from advanced educational studies,
thought she had reconstructed her meaning of teaching, but the tension with
student expectations and desires was forcing her to return to the status quo.

Two, the head of the biology department in School A defended what she called
*hali halisi” (the real world) of biology teaching as opposed to university rhetoric
on enquiry teaching or environmental emphases. She defended the former on
the grounds of maintaining student interest in the subject as well as collegial
uniformity. Thus, according to the department head, a teacher who wanted to
change was In danger of being isolated by colleagues in the department as well as
the students in his/her charge. Mrs. Maganga was further frustrated in that her
head of department had locked up most of the modern equipment donated to the
school. Towards the end of April, Mrs. Maganga attended a meeting in Arusha
where she represented her school in a conference organized by donor agencies
which ‘were funding the renovation of the school buildings and teaching
facilities. The meeting was attended by representatives from other schools
which were receiving similar assistance, and included heads of schools and
administrators from the Ministry of Education. She complained that during the
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meeting, representatives of the donor agency in question wanted more feedback
from the teachers on how the renovations were going to facilitate teaching and
learning. However, teachers were rarely permitted to speak up. Ministry
bureaucrats and heads of schools dominated the discussion, demonstrating their
disregard for professional opinion from the teachers, which they thought might
reveal some of their internal contradictions. Mrs. Maganga's frustration was
revealed during our final interview:

... "I don't know when teachers will have the opportunity to be
heard on the problems they are facing when implementing the
curriculum. Our administrators seem to be too eager to control
everything, leaving the teachers helpless and unmotivated to
innovate. ... " (Interview, 5 May, 1990).

Thus. both at the primary negotiation process (classroom and department) and
secondary negotiation (at the meeting, or with the researcher) there were several
problems. The reality of Mrs Maganga in school A described above reveals the
myth that curriculum prescription can control teaching and learning in
classrooms. This analysis may apply to the situation in the other schools as
well. Teachers who stuck to the status quo were the most comfortable; those who
desired to change the teaching style in favour of increased student involvement
were forced to retreat to the status quo.

Student response to the activity checklist revealed a more or less equal
representation of learning activities they had done with present teachers,
parents and previous teachers. Mrs. Maganga was perceived by most of her
students as involving them the least in most of the BLAC activities. It is not clear
why this teacher was so perceived, when it is considered that she asked very
challenging questions and brought in biological models when teaching the
Nervous System and other topics. It is possible that while using much of the time
asking questions, she forgot to get the students to learn by doing; or. when she
asked them to design their own experiments, she may have over estimated their
ability and gave little direction and guidance. In a sense, the students’ opinions
corresponded to that of her head of department:

Teachers who make their students do a lot of work, be it
answering questions or designing Investigations are {generally)
hated by the students (in this school)” (Interview, Head of Biology.
School A, 28/2/90).
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In a discussion with this teacher, it was obvious that she believed that she was
doing the right thing but felt isolated in her efforts. Her head of department did
not appear to support inquiry teaching, and most of the other teachers who
taught by a "copy copy” routine reflected the department heads' views. Mrs.
Maganga was trying to reconstruct her meaning of teaching and learning
following her recent advanced educational studies. However, she had to think
seriously on how to fit into a school where few of the other members of staff
shared her views. She found refuge in sensing that I was smpathetic to her belief
that teaching biology was more than "spoon feeding." For her, teaching was
helping people learn independently by encouraging them to ask questions about
observed phenomena, and critically appraising their beliefs and interpretations.

The impact of socioeconomic factors on teacher motivation

A number of socio economic factors have been responsible for the low
performance of education and other sectors in Tanzania since independence.
They have affected the supply of qualified science graduates and science teachers
(Nkonoki, 1987), the availability of teaching and learning resources, including
textbooks, laboratory facilities (Chonjo, 1980, Meena, 1979). In addition,
teacher motivation has been eroded because of very low incomes and poor living
conditions. The growth of science graduates, school enroliment, government
expenditure in education and science teacher incomes was described in Chapter 1
(See Tables 1-5).

A teacher now earning T. Shillings 8,000/- monthly (Approximately U.S. $
40.00) after 20 years of service, is less motivated than a counterpart who chose
another profession and earns much more elsewhere along with several fringe
benefits such as the use of a company or government vehicle, entertainment
allowance and better housing. During this study, this situation was confirmed by
the relatively low proportions of graduate teachers left in the schools, and by the
reports of zonal school inspectors on the decreasing graduate teacher population
particularly in government schools. According to the 1989 Easternm Zone
Inspection Report, for example, there were 110 biology teachers in the zone that
year, out of whom only 41 were university graduates (5 of whom had degrees). Of
the remaining, 64 were diploma teachers and 5 were direct form 6 (grade 13)
leavers who had not undergone any formal teacher education at all. During
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interviews, one long serving graduate expressed the desire to quit teaching as
soon as a better job was available either in or outside the field of education in the
country or in neighboring states.

. . . Most experienced teachers with whom we left college together
have quit (teaching). We are left with diploma teachers mainly.
and their competence, given their education level, is low. Some of
them are so young (referring to Mkwawa Teacher's College
graduates) they are a discipline problem in the school. Was I to get
a job elsewhere, I also would quit. I am still here only because I
haven't found anywhere better to go. (Interview, School A, March,
1990).

As reported in the findings, most teachers had to find other sources of income
to supplement their low pay. One teacher described what he does after school:

. . . I have a 2 hour private tuition class tonight, for example.
Every one has. I charge them per hour, and I can make up to
12,000/- a month, which is over twice my government salary. On
weekends, I weed my cassava plot which supplements my food
bill. (School B, 28 March, 1990).

This underscores the point that the demands on an environmental approach on
such a teacher are not likely to be heeded. For such a teacher wouldn't have the
time to do the preparation required. The observed expository teaching and note
copying rush during normal class hours, therefore, is rooted In this complex
array of problems, or "circumstances” (Vitta 1978). or "problems of under-
development” (Pendaell, 1985). Official reports of School Inspectors also describe
these problems in their files. A 1989 Inspection report for western zone revealed
that:

. . . Due to lack of well planned learning activities, lessons
appeared imaginary and unmotivating to pupils. . . . (p.2).

and:

. . . there were very few occasions when teachers directed puplils
into practical experiences. Subject clubs had not been initiated. . .

. p. 3.

These reports corroborate the findings of this study. As indicated earlier, the
observed classroom practice has been constructed from years of direct experience
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of these teachers themselves, accompanied by a lack of support to do things
differently. The goals and objectives of the environmental education movement
are fiTelevant to teachers who are struggling in such circumstances. Thus, the
recommendations of U.N. and ministry officials have become rhetoric and have

not gained entry into the classroom.

THE ROLE OF LANGUAGE

Language is such an important socio cultural factor in education that it
deserves a separate discussion. An environmental approach to biology education
might require students to articulate their daily nature observations and insights
on their home, school and other surroundings, and reflect on their biological
significance. It would also entail critical discussions on traditional technology
and philosophy, reflecting on what these can teach us today. In the presentation
of the findings, I described how form 3 teachers faced difficulties in discussing
biological issues in class because student participation was negligible when the
teacher persisted in using the mandatory English medium of instruction. The
students were apparently uncomfortable using English language, perhaps afraid
of making mistakes and unable to express the subtleties of the arguments.

In my discussion of historical and political factors I also noted that British
colonialism introduced English as a medium of instruction in the secondary
schools. There is a continuing debate on the appropriate medium of instruction
in secondary schools in Tanzania, dating as far back as the mid 1960s when the
ESR policy was first proclaimed. Kiswahili was declared the medium of
instruction in primary schools in 1965. Since then, many books have been
written in Kiswahili for science teaching, and more are in the process of being
developed. The details of the language debate in Africa in general and Tanzania
in particular are beyond the scope of this discussion, but it needs to be pointed out
here that the use of a foreign language as a medium of classroom interaction is
such a serious problem that it may be considered to be the greatest contributor to
the present crisis in African education. The Tanzanian situation is often viewed
as easier to handle due to the existence of Kiswahill as the lingua franca (See
Polome, 1982) but the evidence of the stagnant state of classroom interaction at
secondary school level (especially after all primary education was in Kiswahili)
affirms that the language of instruction remains a serious problem.
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Most children speak their mother tongue and pick up Kiswahill in primary
school and through the mass media. By the time they enter secondary school,
most children are fluent in Kiswahilli, and can read the literature available in
this language at their level. They will also have acquired the basics of most
concepts (including environmental) in this new language. Local mass media
operates mainly in Kiswahili, so the children have various opportunities to
develop their Kiswahili language skills. Most rural children, however, can
communicate with their parents and the older generation only in the mother
tongue (there are over 120 different mother tongues in Tanzania). Thus access to
traditional knowledge is only through the mother tongue. After grasping
Kiswahili, those who enter secondary school are faced with an English language
medium. Though they have had 8 hours a week English lessons from grade 3 to 7,
because they don't often use the language outside these classes, their level of
proficiency is very low. Politically, it is argued that the purpose of elementary
education is not to raise the English proficiency of the students; its main purpose
is to make them literate and numerate in Kiswahill, the national language, and
give them basic skills of survival. This sounds logical in a developing country
with few resources to provide universal secondary education, but the change to
English in secondary school problematizes the fulfilling of the other objcctive (to
produce local experts who can think critically and interact at the international
level).

The language crisis is therefore a crisis of the secondary school system desiring
to maintain the language standards set for the colonial secondary school
curriculum for a very different historical period. When students enter Form 1
(grade 8) they have to relearn the English equivalents of all technical
terminology they had almost mastered in Kiswahtli at the end of primary school.
Many children (except the highly talented), who have predominantly operated in
Kiswahili during their 7 years of primary education, are unable to become fluent
in English at the same time. This change in the medium of instruction into
English at the secondary school level, therefore, creates many difficulties in
classrooms, some of which were observed in this study and were discussed In
chapter 5. It might be recalled how Mrs Maganga (School A) experienced silence
from her constant questions framed in English, and how Mr. Mifano who had
similar problems but, after using some Kiswahili, was able to receive student
input in his lesson on Reflexes. The Ministry of Education keeps insisting that
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English be used as a medium of instruction even though they know from recent
examination results and inspectors reports that low proficiency in the language
is a serious hindrance to students in expressing their views. Diploma teachers,
many of whom are unable to communicate well in English, must teach in it. Asa
result, they either talk very little in class and copy textual information on the
chalkboard, or attempt a discussion in a mixed language, and then copy notes on
the chalkboard in English (Both Mrs. Chapuchapu's lesson on "Excretion” and
Mr. Moyo's lesson on "Metamorphosis” fllustrated this approach). Teachers who
insist in using English only end up talking to themselves, with very little student
input. Sometimes students might give an answer to a different question from the
one asked by the teacher, or utter a misconception, which may pass unnoticed by
the teacher. In one of Mrs. Maganga's lessons on "Drowning", for example, a
student called out that when you drown, "Your stomach also gets too big because
you drink too much water."” To which the teacher responded, "Yes, when gasping
for air.” Actually, the whole body gets big (not only the stomach), and not just
because you drink the water, but because the cells absorb water due to osmosis.
The teacher let this pass uncorrected, possibly losing an opportunity to correct a
misconception. How could such approaches to teaching create an awareness and
a better understanding of environmental problems?. How could they encourage
students to examine, in a holistic sense, environmental issues at local, national,

regional or global level, or discuss the solutions to a local problem?

Language, thinking and talking

The role of language in the development of thought has been extensively
researched by Vygotsky (1934), and Luria (1859, 1961). These studies have
revealed that children internalize language in a way which makes them become
seli regulating systems rather than passive respondents of stimull. Language
helps understand what things are as well as what they might be. As Lawton
(1978) notes, our view of reality is bound up with the language we have acquired.

The students view of reality in this case was partly constructed in their
vernacular language, developed in primary school in the Kiswahili language and
then, at the secondary school level, attempts are made to consolidate it in
English. There is a possibility that a large proportion of the students view
classroom discussions as remote, difficult and unclear. The long periods of
student silence in the classes observed seem to reflect a lack of understanding.
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Yet, when a teacher switches to Kiswahili, some responses to questions are
immediate. BLAC responses also indicated that non formal learning contributed
largely in the activities involving verbal communication.

The role of Kiswahili and other vernaculars is increasingly becoming the
subject of research in Eastern Africa. In a recent study. Abangi & Cleighton
(1990) found that Kenyan primary school teachers "face difficulties using
English when pressed for spontaneous language use ", as well as when required to
make complex explanations of scientific concepts that have little or no
equivalence in the students vernaculars. They further suggest that foreign
curricula impose on Kenyan teachers ."the duty of dual translation-both
linguistic and cultural - in order to establish meaning" (p.69, emphasis added).
Similar problems are reported in India (Kulkarni, 1990). These are similar to the
problems faced by all the teachers in this study, and, like the Kenyan teachers,
most of them mix English and the vernacular (Kiswahili in this case) in the
classroom interaction, though all notes are recorded in English. The problem of
"translation” referred to here is not confined to children like those in Kenya,
Tanzania or India, for whom English is a second language. As the literature on
misconceptions In science teaching unfolds, more evidence shows that even for
children where English is their first language, the language of the science class
which is often technical and arcane poses similar problems (Fensham, 1990,
Solomon, 1988). When students are unable to talk freely about what Is being
taught, their ability to correctly conceptualize the issues at stake Is greatly
reduced.

Environmental issues are best learned by talking about the local
environmental relevance of the concepts being learned. Discussions about
familiar issues promotes a clarity of thinking and provides opportunities for
increased understanding. In this study students neither spoke to each other nor
to their teacher about the topic being taught, or any aspect of the biological world
around them. The language crisis can not, therefore, be separated from the crisis
of science teaching and hence of environmental education in Tanzania.
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PERCEIVED FORCES INFLUENCING CLASSROOM DISCOURSE OF
ENVIRONMENTAL ISSUES

Any discussion on forces influencing observed behavior requires a deeper
examination than a mere description of classroom observations. This is not
always easy because each observer will construe events differently from other
observers, depending on previous preconceptions and theoretical assumptions
on the phenomena under observation. In this discussion, the researcher's
predisposition is that of a biology teacher and educator who has experienced
similar situations in the same country, albeit in different school environments.
The forces discussed here were synthesised from the interviews, observations
and student questionnaire data, and are historically treated. This section will
report an effort to answer questions such as: Why do teachers teach the way they
were observed to teach? What forces influenced them to not use the school
environment and students' past experiences? In the previous section a teacher
was described who used questioning techniques to encourage students to think
and participate, another who asked few questions but alternated lecturing and
"copy-copy" technique, and those whose classes were characterized by a brief,
rushed expository followed by long periods of "copy-cupy." Various forces appear
to influence the way these teachers taught, and during interviews most teachers
said that they couldn't teach any differently.

Originally, I had thought that the location of a school would have a substantial
influence on what went on in its classrooms. During the whole time of
observation in the schools there was little evidence of school location
influencing classroom biology teaching. Differences in teaching style seemed to
be attributed more to other factors such as the teachers' level of academic and
professional education, teaching experience, and professional support as argued
by Beeby. ({19800 Moreover, like Sagness (1970) I found that most teachers were
not prepared to work in any specific environmental setting, neither did any
program exist at pre- or in-service level to sensitize them of the potential of their
specific school environment for teaching biology or other sciences. Various
other factors made them unable to explore this on their own. However,
developing programs to assist them in their situation was being considered at the
ministry level though nothing had actually been done at the time. As I studied
my fleld notes and interview transcripts, I noted that the following were among
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the forces influencing a teacher's choice to use environmental issues in the
teaching/learning activities.

(1) Level of academic/pedagogical education

The level of academic education and professional experience in general
suggested more influence on the teaching style than location of the school or
availability of facilities such as laboratories, green houses and the like. For
example at school A, two teachers who had completed a similar length of
professional experience taught their form 3 classes in relatively different ways.
One of them had earned a Master of Education degree recently and seemed more
inclined to include child centered approaches to teaching and learning,
encouraging students to design their own experiments, take down their own
notes, and so forth. To do this effectively, students needed reliable textbooks or
worksheets designed for this type of learning style. The lack of such a 'student
guide' combined with the fact that this teacher was acting alone made her work
difficult. When asked, "think of an experiment that you want to do on this topic
and see me to discuss it before you start", students shyed away from this practical
activity till the topic was completed. At the time it seemed to create more
problems for the teacher than did the lecture-copy method of her colleague. Over
the long term, however, it might have been more beneficial to the construction of
the meaning of science, if students took it seriously. The teacher changed her
style in her next topic and brought in models, and other visuals to show students
the various structures of the nervous system. Unlike this teacher, her colleague
used less visuals, and more chalkboard notes for the students to copy into their
notebooks. The extra 2 years of M.Ed degree may have contributed to the use of
more student centered approaches by the other teacher.

The other two teachers, (school B and C) used the typical "copy-copy” style.
Teacher talk continued for a maximum of 25 minutes. This was followed by
notes copled from the teachers notebook onto the chalkboard and from the
chalkboard into student notebooks; a scenario that Freire (1973) would call the
"banking approach." During interviews, diploma teachers defended their styles
as the only method they knew and that other styles were not familiar to them.
Thetr level of academic/ pedagogical education was a factor they thought limited
their teaching stylel.
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_ .. Our academic horizon remains limited. Unless one reads on
his/her own, the only knowledge one has for teaching is what one
got from school and the teacher's diploma course. There are no
semninars to widen one's horizon." (Interview, Mrs. Chapuchapu, 1
May. 1990).

Mrs. Chapuchapu expressed the benefit she got by participating in a panel to
mark the National Certificate of Secondary Education (CSE 'O-level’)
examination. She said that when she was selected for the task two years ago, it
was a great opportunity to meet other teachers, exchange ideas and see new
perspectives of teaching as they marked the exam questions. She was able to
compare standards between schools and appreciate common problems shared by
different teachers. There are many teachers who have been in classrooms for a
long time without having the opportunity to sit down and reflect about their
work with colleagues. The more ambitious diploma teachers prefer to apply for
university entry, but admission requirements sometimes turn them down
because of their lower A-level or diploma performances. When they know they
can't be accepted, they become upset and can't teach effectively.

(2) Teacher transfer.

Transferring teachers from one part of the country to another has been a
ministry policy for decades. It appears to be characteristic of any bureaucratic
centralized system. Ministry officials give various reasons for this practice.
One, due to teacher shortage in some schools created by resignation, expulsion or
retirement, it is sometimes necessary to fill vacancies by transferring teachers
from schools where they are in excess. This applies to government schools which
are centrally admmlstex'ed.2 Two, a ministerial circular recommends that
teachers should change stations shortly after being in one location for five years.
As a result, teachers are transferred every now and then to work in different
schools during their teaching career. There is often no choice for the teacher, and
even though the ministry pays a “"disturbance allowance", the losses of their
belongings caused by movement in the poorly maintained transport network are
rarely recovered. This ministry philosophy has various implications for an
environmental approach to teaching. Very often teachers are removed from an
environment they have understood quite well, have made friends in the local
commmunity and are familiar with suitable sites for field work activities, and
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forced to move to new, unfamiliar parts of the country, where professional and
personal adjustment may be difficult. It may take a teacher several years to
understand the biology and ecology of various organisms, and other interesting
examples suitable for teaching, as well as the resource people available and
willing to help teachers within a particular location. Thus this ministry policy
doesn't appear to favour a science teaching grounded on the environmental
approach.

Three, sometimes a teacher is transferred at the request of the headmaster,
whatever the reason. When teachers feel they don't like the new station and it is
being forced on them, they may resign their positions and take up jobs which
ensure that they can settle down in one location and establish a more predictable
future. Few teachers request to be transferred, except from unpopular or remote
schools to better managed ones, agriculturally more prosperous places or closer
to their home districts. Moreover, rarely are such requests accepted unless one
has the "right connections.” Of the teachers in the study, two (Mrs. Maganga and
Mr. Mifano) had taught in only two schools during their 13 year careers, and they
seemed to have worked only within the Dar es Salaam region. These may be
considered lucky when compared with Mrs. Chapuchapu (school B) who had
taught in three previous schools, School B being her fourth, over a five year
career. School B was a well equipped school according to the 1989 School
Inspectors Report, with aquaria, animal cages, and the local fish market only 15
minutes walk away, but the available resources had never been used in the
program by this or any other teacher in the school. Many books were "locked in
cupboards and not distributed to puplils.” (School Inspectors Report. MOE, 1988,
on file). Instead, students were being made to copy teacher prepared notes most of
the time. It can be inferred that when a teacher experiences two or more transfers
in a career of less than 10 years, he/she may never get the chance to develop a
thorough understanding of the school environment for teaching purposes.
Coupled with the lack of any professional support at the district level, they may
resort to the copy-copy method. They may use the same teaching notes for many
years without revising them. Opportunities to relate biological concepts to the
living world in the immediate proximity of the school are left unused. At the end
of a career, the extent of professional experience is likely to be quite limited.
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(3) School administration pressures

Transfers of headmasters to school environments they know little about may
prove even more disastrous to the school programs than the transfer of
classroom teachers. Directed by the pressure of an authoritarian ministry, they
may create less positive experiences for teachers and students. Some of the new
heads appointed or transferred in this manner have sometimes led to massive
resignations of teachers, apathy, and various forms of misunderstandings that
affect classroom practice. In one of the schools chosen for this study, one
experienced teacher resigned due to reasons described as a combination of unfair
treatment by ministry administrators and to what the teacher described as poor
school administration, blamed on the headmaster.

Headmasters were, as expected, very protective of their positions. During the
study, one headmaster urged the researcher to ensure that his study was "within
the school routine.” Another one requested the "researcher's opinion” on the
performance of the teacher being observed and to act as an evaluator. I had to
make it clear that this was a research study and ethically it couldn't be used as an
evaluation. There were attempts to tell the researcher to “report the truth only”
without exaggeration, to be "like a teacher and not a reporter.” According to one
headmaster, some reporters were biased and somettmes got the facts totally
wrong. One reporter wrote in a Daily News column that a serious poultry disease
had broken out at School C and killed most of the school chickens, when in fact

the school kept no poultry.

(4) Teacher remuneration

Although the salaries of teachers in general were raised 4 years ago following
recommendations of the Nsekela Commission, they remain meagre by
Tanzanian living standards. A first year teacher with a B.Sc or B.Ed. degree
employed in a government school netted around T. Shs. 22880/- (About U.S $
120.00) per annum in 1989 (Tables 4 & 5). This is hardly sufficient for a single
teacher to survive 2 weeks in a city where the cost of living is as high as in any
western city, and inflation is running at approximately 30%. Most teachers,
therefore, work part time running private tuition classes, gardening, petty
trading and so forth to make ends meet. Teachers running a part time class after -
school hours normally need to reserve energy for the part-time, often higher
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paying job. Low pay has, therefore, greatly reduced the quality of work in many
institutions in Tanzania, like it has in any system based on low pay scales and
bureaucratic control of its work force. The teacher who resigned from teaching
during the study complained bitterly about low pay and was confident that he
would earn much more by boosting the family fishing business in Tanga. Most of
the best teachers have quit government service and joined the private schools,
where they can earn up to twice as much for the same kind of work and still
supplement this by part time activities. It is not surprising to find that private
schools and seminaries now produce better examination results than most
government schools, even though the latter enroll the most capable primary
school leavers after the Primary School Leaving Examination (PSLE).

The ministry has also lost many of its best science teachers to industry,
parastatal organizations, colleges of higher education and what Joel Samoll
(1989, p.3) has called, "the informal sector” (e.g, fishing). In a recent review of the
education sector in Tanzania, UNESCO (1989) remarks:

.. . The ministry (of education) does not attract the best manpower

to education.

Thus, while efforts to introduce an environmental approach in biology (and
other Innovations in science) teaching appear to be strongly expressed at the
policy level, they are poorly demonstrated at the classroom level.

(5) General management and timetabling.

The management of schools can have a great impact on certain styles of
teaching. Here, management does not just imply whether the style of school
leadership is democratic, authoritarian or laissez faire, but includes things like
the size of schools in relation to existing teaching facilities, as well as the
organization of sessions. A recent directive in the city of Dar es Salaam ordered
all city schools to operate double sessions, morning (7.40 a.m to 1.30 p.m) and
afternoon session (1.30 to 6.00 p.m). This has increased the number of streams at
School A for example, from 6 to 12 in form 1 to 3 in 1990 and the trend will reach
form 4 in 1991. The morning session is slightly longer, with classes lasting 40
minutes each, while in the afternoon session lessons last 35 minutes each. Since

most biology lessons are double lessons, the afternoon classes are 10 minutes
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shorter. The late afternoon lesson is particularly problematic for students and
teachers. Students are tired after a hot lunch in the hot, humid weather, and
teachers are determined to complete the content that they would complete in the
80 minute morning lesson. The teachers rush, tending to lecture, avoid questions
and questioning, delimit field trips and laboratory activities. The afternoon
sessions are more vulnerable to reduction of student involvement.

The management of the two sessions varies slightly between school. For
example, in one school it had been decided that some classes are permanently
during the morning session while others are during the afternoon session
throughout the term. For those on a permanent afternoon session schedule,the
problems of this time of the day will be present throughout the school year. The
energy of the morning wears out as afternoon approaches. There is a persistent
impact on available time for study. Teachers in the double session schools
condemned the afternoon session as most inconvenient for both teachers and
students. They claimed that the last period was seldom finished because it was
already late in the evening and most students, worried about missing their
transport home, asked to be excused early to catch buses for home. The City
Council has arranged for buses to collect students in the evening, but the buses
are not always on schedule. Students fear they might be left behind and have to
walk home in the dark, in a dangerous inner city environment. This is
particularly frightening for girls. Thus, efforts to manage schools on a two
session program in the city have been quite difficult for school administrators.

(6) Reading materials available to teachers
Textbooks in use by biology teachers in the participant schools were
commonly found to be at least 10 years old. In a survey of the four teachers in the
study, it was revealed that choice of a variety of reference books was related to
each teacher's level of education and professional experience (see table 17). Three

observations may be made:

(1) The two graduate teachers tended to list more reference books, with the M.Ed
graduate listing 2 books not commonly found in the schools. She said that she
consulted those and other books for reference in her lesson preparations.
Compared to the diploma teachers, this speaks of the need for teachers to
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become familiar with other sources of reference materials and professional
development experiences.

(2) 1t was difficult to determine the references used for specific lessons, but I saw a
variation of reference book preference as I sat near the desk of the teachers
before the beginning of lessons. Reflecting on the teachers' use of references,
one may distinguish between two roles for a text. Some texts act as guides to
the process of scientific inquiry - essentially helping teachers develop
questions which will be posed to learners so that they can together develop
biological concepts. Others are used as a repository of knowledge to be copled.
repeated, and recopied in students notebooks for rehearsal in anticipation of
testing situations.

(3) No environmentally focused literature from UNESCO-UNEP or other sources was
found to be used by any of the teachers in this study.
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Table 17: Books used by teachers as texts and reference materials.

Author and Title Publisher

T1

T2

*
T3T4 (

)

Mackean, D. G Introduction to Biology: Longmans

Stone & Cozens New Bio, for Tropical Schools;

Beckett, B.S A m roduction

Murphy, BA  Blology

Perefra, S & Modern Biology
Ramalighan, T

Cnrolla & Rikline, TBiology

Hall, B.S Senior Tropical Biology

School Science SSP Biology (East Africa)
Project (SSP).

Savory Senior Biology ¢
"1 NOTE:

Tl= Mrs. Maganga {School A)

T2= Mr. Mifano (School A)

T3= Mrs. Chapuchapu (School B)

T4= Mr. Moyo {School C)
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(7) Laboratory facilities

Numerous studies have confirmed a lack of facilities for laboratory
experiences in secondary schools throughout Sub Saharan Africa (Meena, 1979;
Chonjo, 1980; Nabudere, 1983; Kaino, 1988; Adamu, 1989). The situations in the
schools in this study were not as desperate as some described in such studles,
especially in the biological science area. However, due to the doubling of
enrollment during the creation of double sessions, one laboratory and an
untrained technician can hardly satisfy the requirements of 10 teachers, if all of
them wished to promote laboratory focused programs. The laboratory at School
A, for example, has limited facilities that are only capable of supporting teacher
demonstrations, if they are supplemented by resources from the surrounding
environment. For the 12 weeks during which I visited the schools, there was not
a single form 3 lesson which was conducted in the laboratory. However, when
teachers addressed topics such as Excretion, experiments or observations of
breathing, the structure of lungs and kidneys, or the composition of urine were
some aspects of the study which could involve practical work. In addressing a
topic such as Coordination in plants. simple studies on plant response to water,
gravity, light, and touch could be done practically by the teacher or the students
themselves. Even the structure and function of the nervous systems of animals
might be better understood through experimentation and fleld observation. All
these topics, however,were studied in the classrooms through lectures and the

copying of notes.

Some laboratories had complete dissecting kits, live animals could be obtained
freely on request from certain government laboratories (e.g the Central
Pathology Laboratory in Temeke gave laboratory mice upon request to those in
need) or schools could breed their own animals at a relatively low cost. Thus, the
usual complaint that one couldn't teach blology practically because there were no
laboratory facilities at all was, from my point of view, uwarranted The schools
in this study had laboratories and necessary equipment to support practical
experiences relevant to the topics being studied. Some schools, ltke School A,
recently received plenty of supplies, including overhead projectors, and other
equipment, which could allow for a diversification of teaching/learning
activities. These. however were locked in cupboards by the authorities for fear
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that 'they might be damaged’. In the trial school, the lab was turned into a
temporary store to keep a considerable amount of equipment donated by a
supporting country. The resigning teacher was the only one seriously devoted to
unpack, store and, if he had stayed, probably encourage other teachers to use It.
Since he quit, one doubts if any one is making serious use of it in science
teaching.

Thus, it appeared that the presence of laboratory facilities had little influence
on the amount of practical work in a school if teacher expertise and attitudes are
not in favour of enquiry teaching. This problem has existed in school science
education since the 1960s (Shipman, 1974; Olson, 1981). In East Africa. the
demise of the School Science Project (SSP) was due to, apart from political
pressures,the difficuity of diffusing the enthusiasm of the pioneer teachers
throughout the school system (Pendaeli, 1985; Lillis & Lowe, 1987).

{8) Examination pressures

Examinations and testing procedures are a pressure on teaching and learning
in most education systems. In Tanzania, one of the recommendations of the
1984 Presidential Commission on Education was that, since “"education
standards had fallen sharply" exams must be introduced at all grades to
"motivate students to study harder." National exams now exist in grade 4, and 7,
at the primary school level, and forms 2. 4 and 6 at the secondary level. One need
not underplay the impact of these exams on meaningful learning. Most teachers
are worried that if they approach biology teaching environmentally and
experimentally they will not do justice for the students who have to write
externally developed exams. Even though the students in the classes under
observation would not be writing the external examinations for another two
years, the teachers had already begun to "teach to the exam," which for many
meant giving as many facts as possible. This worry about external exams was the
major agenda for the biology teachers present at a regional Science Teachers
Association (STAURT) meeting. Rather than discuss issues such as interesting
environmental teaching/learning activities, or teaching facilities available in
certain places in the city, or strategies for promoting environmentally focused

student projects etcetera, teachers wanted:

. . . more clarification on what topics will be examined at form 2
this year, in the light of the movement of some topics from form 2
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to 4 and so forth in the new curriculum guide. (Field notes, from
the biology teachers' group taken during STAURT meeting 28
March, 1990).

Thus, unless a completely new approach to science teaching is reflected in policy
examinations and teacher education, exams will continue to be "the tail that
wags the dog.”

(9) "Problems of underdevelopment”

A school like School A, had no school transport. As a result, teachers had
many difficulties performing tasks such as the collection of specimens,
identification of potential field trip sites, and contacting appropriate resource
personnel. Given an understanding school administration, such problems might
be partly solved by recommending the use of some of the Selfl Rellance fund
generated from students' self help scheme, to finance the collection of teaching
/learning materials, support educational field trips and the like. A study by
Njabili (1979) indicated that this was far from easy. Management of the money
generated by students in these projects is often the subject of great tension
between headmasters who want to have the final say in determining the
allocation of such funds. and the students who work in the projects. In a review
of various failures in implementing well defined previous policies, Pendaeli
(1985) asserts asserts that, even existing funds and equipment are not being
adequately utilized for the purpose for which they were made available these are
the problems of many developing nations which have inherited administrative
structures from other Systems which were at a different levelof political and
economic development. While an injection of financial and other resources Is
greatly required, the development of better local management styles and
attitudes is equally important in the empowerment of grassroot support groups.

NOTES
1. Of course, there is need to examine the Diploma in Education being offered by |

the colleges of education in Tanzania. Some educators wonder whether the
curriculum is sufficient training for a secondary school teacher who may be
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asked to teach up to form 4 level, while his/her highest academic education is
only form 6. Moreover, there are two categories of diplomas, the Mkwawa
Teachers College Diploma is basically a 3 year course following form 4
education. while the other diploma is a 2 year course following form 6,
making it 4 years education after form 4. A University of Dar es Salaam
evaluation showed that in the education degree program, there was no
signifiant difference in performance between direct (form 6) entrants and ex
diploma mature students, whatever their field experience. One head of
department interviewed in school A claimed that Mkwawa graduates were
"relatively raw and less mature" as teachers. Since most science teachers
were diploma graduates, the impact of their presence on the teaching of
science cannot be ignored. A study is in progress ( S.A Mshana, personal
communication, April, 1991) on the effectiveness of the diploma course and

might shed some light on the problem.

2. Prvate schools. which now outnumber government schools almost 2to 1 are
also affected, but for other reasons, and also less severely than the latter.

3. See. for example, Kenya. (1987), Environmental Activities for Schools and

Colleges in_Kenya , among other publications of the Kenya National
Environment Secretariat. This 23 page booklet contains suggestions for

practical activities which create and promote environmental awareness. It
covers activities such as debates on sustainable development and
conservation topics, etcetera; lectures and talks, teaching media, field trips,
newsletter preparation, establishing tree nurseries, school farms, and so
forth. It doesn't indicate whether these activities are infusible in the existing
science curriculum or whether they are designed for school/youth hobbies

and clubs.
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Chapter 7
CONCLUSIONS AND IMPLICATIONS FOR TEACHING AND LEARNING

Summary of the conclusions

The purpose of this study was to explore the factors influencing the teaching of
biological science in the context of the environmental issues around schools and
the global goal of EE. The study was conducted in the context of Tanzanian
school form 3 classes, and focused on teachers' interpretations and teaching of
the present biology syllabus in the context of the school environment, and the
guidelines of UNESCO and UNEP. Data was collected through classroom
observations, a student questionnaire, analysis of reports and documents, and
interviews with teachers, curriculum developers, educational administrators
and senior environmental officers (UNEP and local). Five main research
questions were addressed relating to: conceptions of the participants on EE; the
environmental content of form 3 biology lessons; resources available for
teaching/learning environmental issues at the form 3 level; forces perceived to
influence the teaching and learning of environmental issues; the views of
participants on those forces, and students' perceptions of biology learning
activities in and out of school.

The findings indicate that while EE curriculum policy at the global and to some
extent, national (MOE) level share the UNESCO-UNEP conceptions as declared (n
the Belgrade Charter (UNESCO, 1976); biology teachers awareness of the
objectives seem low, and their teaching, which is mainly expository, does not
relate content to local materials or global environmental issues. The knowledge
of biological processes on local school environments and the local community
(implying a social reconstruction role of curriculum, See Eisner et al., 1974,
Goodson, 1989) seems of secondary importance in form 3 classes, while rote
learning and copying of text book content (implying curriculum as academic
rationalism) seem to be the main concern of most ‘eachers and their students.
This approach is encouraged by the national examinations set at two year
intervals of secondary education studies. Teachers lack teaching materials
Jesigned (o focus on local environmental issues. Resource personnel in
environmental institutions in the country have, at present, little to do with
promotion of EE in schools, due to a general lack of ministerial guidance and
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commitment with regard to EE. Other problems such as nefficiency, poverty,
ignorance, and lack of (nitiative are also evident in this lack of commitment to
environmental education.

Outside the classroom there are various socioeconomic factors hindering EE
emphasis in biology teaching. At the forefront is a lack of what Freire would call
a "problem posing approach” in teaching. aimed at emphasizing knowledge
generation for the purpose of self emancipation and liberation through a better
understanding of our world. Instead, the method used perpetuate a "banking
approach.” The banking approach assumes knowledge to be "out there” (in books,
traditions, or foreign experts) to be acquired. memorized, and reproduced in
examination situations. The environment is conceived as a warehouse to be
harvested and plundered. The heritage of British Colonial education has
remained unchanged in secondary school science classrooms despite the rhetoric
of radical educational policies. There seems to be a conflict of values and
philosophies between western and traditional epistemologies, and a belief
among some Tanzanian educational administrators that change must be
supported by foreign donors has added to the feeling of helplessness in
confronting the issues from a local perspective. Together, these forces have made
it dificult for teachers to access environmentally focused teaching materials
and professional development programs.

In a study in the U.S., Sagness (1970) found the locality of a school to influence
teachers' choice of environmental issues for classroom discussion purposes.
Thus, long serving urban teachers had different approaches to the Same topic
from teachers in the rural suburbs, each adapting content to resources in the
surrounding environment. This study indicated that there was little difference
in teacher attitudes and practices on environmental issues or environmental
action whether the school was located in the city center or in the suburbs. The
level of academic and professional education of teachers appears to influence
their attitude towards teaching and the meaning of environmental education.
From the evidence of this study, it seems that the higher the pedagogical
education, the higher the interest in involving students in experimentation or
discussion relati=1 to local issues, However, school pressures forced teaciiers
who were interested in experimental and envirorynental approaches t¢ conform
to the status quo of expository teaching. Such pressures included the tendency by
most teachers to give notes for students to copy. and the rule to use an English
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medium of instruction even though most students do not understand English
well. Expository teaching prevailed in the classroom presentations, where
teachers used a few local examples and provided extensive notes. Diagrams were
put on the chalkboard by the teacher to be copied in : udent notebooks.
Memorization of class notes for tests and exams followed. The concern about
understanding the environment, developing cognitive and process skills is not
apparent. Most teachers interviewed were more concerned about their welfare
and lack of handy teaching resources.

Implications of the findings for teaching and fearning in Tanzania

The findings of this study concur with those of Meena, (1979), and Nkonok!,
(1976): and Willlam & Buseri (1988 a and b); and Onocha et al. (1990). The point
made by these studies is that science education implemented during the post-
colonial era retains the values inherited from the colonial system. The
difficulty of changing past classroom practices relates to the barriers described
in chapter 6 (Summarized in Table 18). The implications that can be extracted
from the findings of this study for Tanzanian secondary school science programs
can be directed at four main areas.

a). Setting of EE goals and objectives;

b). Development and distribution of new teaching materials;
c). The social construction of classroom reality; and,

d). The role of global NGOs.

Setting EE goals and objectives

One realization through this study is that regardless of the source of externally
developed curriculum goals and objectives, there is no guarantee that they wil: be
achieved or even addressed during classroom teaching-learning activities. The
schools in the sample were located in the nation's capital and hence close to the
very decision making body which received the materials prepared by UNESCO-
UNEP shortly after they were produced in 1978. It seems likely that they would
have been publicized in the capital city schools including the schools that
participated in this study. However, there are various barriers at every stage.
from the formulation of the objectives to their communication to the various

levels in a bureaucratic system before they can be implemented at the classroom
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level. Table 18 shows the barriers which could undermine efforts of developing
and implementing environmental education in the school curriculum.

In this study, materials developed by UNESCO-UNEP were left with the
Ministry of Education without requiring curriculum developers to translate
them into teachable guidelines in a Tanzanian context. In Tanzania's
centralized system, the development of a new curriculum can only begin after an
official directive and financial support from the Ministry of Education. It must
be added. however, that directives and funds may not be enough; a curriculum
coordination committee is needed to examine the goals of EE from UNEP and
UNESCO., translate them into a local context, and recommend the needs of local
curriculum change after a thorough needs assessment. In this case, the needs
assessment would require opinions of teachers and other educators, ecologists,
and conservationists. Tough educational decisions would have to be made, in

response to such questions as the following:

. Should environmental issues be taught in the existing separate subjects
or be part of a newly developed integrated science subject? (The latter
would require a program for teacher education to be developed along with

the teaching materials)

. How much EE would be in the core curriculum and how much would be in

the elective portions of courses?

What approaches might be appropriate to prepare teachers, (e.g, in-
service workshops and seminars, or pre-service education

arrangements)?

What role would existing school teachers play in the design and

development of teaching materiais?

. How might student achjevement be determined so as to support the use of
activities that allow students to study relevant local environmental

issues and problems?

. What role would be played by the non-formal education sector?
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Table 18; Some barriers to the implementation of EE in the school curriculum.

Process/Effort

Barrier

(a) Defining an Environmental
problem

(b) Knowledge of the
nature of the problem

(c) Generating solutions
(technological/ecological)

(d) Development of object-
ives of a relevant curricu-
lum at all levels

(e) Design and development of
teaching materials-books for
teachers and students, pamph-
lets and educational media &
technology, by adapting U.N.
and other materials to

local conditions.

{f} Try out, evaluation
{formative and summative)
and revision of teaching
materials

{g) Teacher preparation

(h) Classroom presentation

(i) Further #valuation
and improvement

Different levels of knowledge of the problem

exist among different interest groups e.g,
scientists/educators, North, South, Investors

vs consumers, et cetera.

Compromise definitions of problems made, as

in the Belgrade Charter, Bruntland report, et cetera.

Group Interests lead to differences in causes/
effects, possible solutions, evidence, credibility,
communication between groups et cetera.

Economic, social and political barriers, e.g,

of the technology, willingness to pay,

to the problem, educational measures necessary,
and so forth,

Interest groups' conflicting social/economic
interests, dominant interests or imposed
traditional, colonial/neocolonial, and
nationalist epistemologies, leaning theory
affiliations, philosophy of science, etcetera.

Insufficient knowledge of local issues due to
few studies,limits of centralized curriculum
design, the role of pioneer teachers/curricu-
lum developers.

Availability of funds, educational expertise,
time and political will.

Changing old thinking, motivation of teachers
and students, ownership (of programs and
materials), resource materials and personnel,
commitment of pioneers, et cetera.

Reconstruction of the previous curriculum, addressing
issues of student resistance, parental, peer and
examination pressures avalilability of teaching
resources, teacher motivation, school

administration, timetabling, etcetera).

Teacher cooperation,administrative and

financial support.cooperation of local
scientists and environmentalists.
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. What should be done about the medium of instruction in secondary

schools?

Development and distribution of new school materials

Among the major barriers to the success of new curriculum initiatives is the
lack of tnnovative curriculum materials (Rhoton, 1990), as well as a lack of
appropriate teaching skills which is evident across the teaching force (Olson,
1981). The findings from this study suggest that if any increase in the teaching of
environmental issues is to be expected, appropriate teaching materials must be
developed. and a ploneer group of teachers identified and involved from the
beginning. The pioneer teachers need to be involved in the development and
promotion of appropriate teaching aproaches which are acceptable to the rest of
the teaching force. In Olson's study, pioneers were highly enthusiastic but faced
the obstacle of colleagues who had constructed the teacher's role as that of a
“prime mover” or "navigator” and students role as that of "sponges” (Olson, 1981
p.168). The "progressive” teacher in this study (Mrs. Maganga) had serious
difficulties with other teachers, students and even her head of department
because she was trying to pioneer on her own.

One way in which her efforts might have been supported is through her
becoming involved with other teachers in the design and development of new
materials and in the appraisal and revision of teaching approaches. This could
be accomplished through professional development workshops in each zone, so
that either each zone could produce its own texts (teachers guides and pupil texts),
or, teachers' groups from each zone could work on developing specific units
which focus on the local environment and its issues. Such units could contribute
to the development of a national text, or a series of texts. Eastern Zone teachers,
for exzinple, could develop a unit on the use of the rich marine environment,
featuring the biology of its unique fauna and flora and the impact of pollution,
and other human activities on such a delicate environment. Various learning
activities could be developed and suggestions for student profects in this area
could be made.

Similar work could be done in other unique ecosystems throughout the
country. This would produce enough initial materials and as students continue
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to work with their teachers on different science projects, new knowledge could be
added to the units or the units might be revised. Environmentally focused units
could similarly be integrated into geography, physical science and other subject
areas. The most important thing is that teachers must be encouraged and
supported in their participation in the workshops and seminars, rather than
involve long serving bureaucrats and senior teachers alone. First year teachers,
especially diploma teachers, should be involved as much as possible alongside
curriculum experts and experienced teachers in the design of materials in small
groups, so that they increase their professional knowledge through direct
practical work rather than wait until admitted into university for a degree
course. This partial decentralization of curriculum development might increase
teacher participation and hopefully increase teacher awareness of the local
environmental issues which could become part of the school biology program.
The importation of foreign curriculum materials can continue, but these must
be adapted to local conditions or used as resources in the development of
environmentally oriented local curricula. The task of developing a science
dictionary at the Baraza la Kiswahili la Taifa (BAKITA) (National Kiswahill
(language) Council) and the Institute of Kiswahill Research should continue. Key
science teachers in each zone should be involved in the process so that they can
have their input and take back every new development to their respective zonal
curriculum committees. As the classroom observations in this study reveased, it
seems pointless to continue to enforce an English-only medium of instruction in
the secondary schools at the expense of understanding science issues that affect
the local communities. The present language barrier will only continue to stifle
the development of national talent in the sciences, since there is evidence that
most students fail examinations due to language difficulties. If the Chinese, the
Koreans, Malaysians, Japanese, and Indians have managed to produce first class
scientists and technologists in their own languages, I don't see why Tanzanians
should cling to a foreign language while we have the advantage of a popular
lingua franca. !
The implications for this will mean a "Swahilization" of the medium of
instruction in post secondary institutions in the long run, with problems of
staffing, books, and so forth. Experimental research on the use of Kiswahill in
higher institutions needs to be conducted, so that the problems of using the
language at this level may be explored in small groups before a full scale entry

142



into the Kiswahili medium. The findings of such studies would help determine
the viability of the long term use of Kiswahill in science teaching. Those in
favour of perpetuating English may argue that Tanzanian scientists will not be
internationally recognized, cannot communicate with fellow experts at global
level and so on. First, it is not being suggested to get rid of foreign languages in
Tanzania. English should continue to be taught as a second language and remain
compulsory at all levels. Other languages now being taught may also continue.
The concern here is about the use of a foreign language as a medium of classroom
interaction. Educators in Tanzania need to think about the majority of students
who are unable to benefit from science discussions, who are citizens of a
deteriorating environment but are being denied of an opportunity to articulate
the environmental issues of their communities. The few who get to the top can
always express their knowledge if they have constructed it well, and with
remedial English language programs they should be able to catch up. The process
would take a long time, but I believe it would be worthwhile. Children would be
able to talk about science and discuss its social relevance in the classroom as

well as in their homes.

The social construction of classroom reality

The findings in this study seem to imply that if an environmental emphasts is
to be achieved, a fresh look at the current construction of knowledge in the
classrooms is necessary. These observations apply to the schools in the sample,
but the reports of the school inspectors and the ministry interview data seem to

suggest that the observed classroom processes exist in other schools as well.
Lewin (1990, p. 3) describes post colonial science education in African
countries as an "elite preserve of alien knowledge, the practical values of which
were not close to the experience of most of the population.” This statement
supports the view that the present Eurocentric philosophy of science education in
Africa is contradictory to much of traditional thought, and unless efforts are
made to "go beyond the tacit framework of science and science teaching’ {Ogawa,
1990), the transition from a "traditional" to a modern soclety is likely to be long
and painful for most rural Africans. African traditional knowledge and values
continue to influence children's ideas of science concepts (Odhiambo, 1973,
Ogunniyi, 1988). Likewise, the influence of western science has had such an
impact that it cannot be ignored either. Beeby (1966, 1980) has argued for a long
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time that the transition of any educational system towards a stage of
“meaning” faces political, socio-cultural, and financial difficulties. The main
challenge is to modernise the econony and the social institutions while
retaining the best traditions of the old society. In Tanzania, ideas for
achieving these objectives were put forward in the Education for Self Reliance
policy developed since 1967. Hence if the curriculum of biology or other
science subjects s to be designed to prepare the child for future life, several
options exist and, teachers must provide opportunities for all options to grow.
To seriously involve students in environmental discussions, a process
approach with a focus on increased student involvement might be useful in
providing opportunities to address urban and rural environmental issues in
biology classes. But, in order to have the greatest impact, the issues must be
relevant to the pupils. Such issues would relate to their Immediate
surroundings including the surrounding of the school itself. In a large city
like Dar es Salaam, several opportunities to study the biology of local
communities exist. Given basic leaching-learning resources, teachers could get
pupils to identify, clarify, discuss, observe and explain biological issues of the
sea shore (basic biology of the organisms, ecological relationships, human
impact, such as pollution by ships and sewage and good and bad fishing
practices). In the inner city zone, far from the direct exposure of the sea, the
focus could be on the biology of cily garden plants, ecological Interrelationship
of the plants, humans and pets and the management of sewage. garbage and the
like. In the suburbs, the issues might include the biology of selected local flora
and fauna, ecological relationships, and Lhe impact of human activities such
as cultivation, animal husbandry et cetera.

One problem will be to choose among integrated. coordinated, modular or
balanced science approaches (Black, 1982; Frey, 1989) and a subject specific
approach. In spite of growing evidence that most environmenta! and
technological issues are multidisciplinary. and the fact that African
traditional thought is mainly holistic, it may be difficult to switch to a radical
integrated science program now since il requires the preparation of relevant
materials as well as appropriate teacher education and professional
development programs. A thorough study needs to be conducted on the
possible integration programs which reflect common African traditions and
contemporary thought. These materials can then be developed and tried in

in selected schools as discussed earlier. Many lessons have been learned from the

trials of integrated materials in other
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African countries, such as in Nigeria (Jegede, 1980; Onocha, 1990) Zimbabwe and
Botswana (Knamiller, 1982) and should be taken seriously in developing any new

integrated science p:": ‘frica. Such lessons include: Programs must not
demand expensive . ... 'anguage issues must be addressed: and
professional developm.: o3 must be bullt in each new innovation. Osaki
(1987) proposes ::at 1. #.:d and subject specific environmental approaches

could be compared to determine whil each one has to offer in terms of
environmental literacy, envirormental attitudes, analytical thinking and
process skills development. A stress on science skills and cognitive processes is
essential. Employers would have to be educated to recognize the potential of
students who take the integrated options at the secondary school level. Studies
elsewhere show that such an approach is as academically rigorous as the subject
specific approach, (Skinner & Fairbrother, 1988) if teaching emphasizes science
skills and cognitive processes and focuses on seeing things more holistically. Of
course, caution must be taken in the development of appropriate teaching and
learning materials and student evaluation systems. As found in this study,
examination success continues to be an important part of schooling. It might be
used to encourage the development of environmental knowledge, skills and
attitudes by focusing on examination questions relevant to those issues. In a
recent study in Nigeria, Onocha et al. (1990) found that long serving teachers
involved in teaching the Nigerian Integrated Science Project (NISP) had returned
to expository teaching and spent less time promoting learning, and more time on
monologue. Student teachers prepared to use NISP materials did exactly the
opposite. This finding is supported by the findings of this study. However,
Onocha's findings seem to suggest that these same student teachers will likely
reconstruct their teaching style when they go into full time teaching where peer
pressure and student expectations may work against the role of the teacher as a
facilitator of learning rather than an information giver. This reconstruction of
the new learning which teachers (and probably other professionals) receive
during pre and in-service courses perpetuates the status quo. It is unfortunate
that the more experienced teachers who maintain the status quo can be the
poison of the profession through their arrogance and dismissal of new thinking,
especially when it comes from a "novice" or "academic.”
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The role of global NGOs.

The interview with the Chief of Environmental education at UNEP indicated
{nat UNEP and UNESCO had done what they could by distributing the materials
they had produced to member countries, including Tanzania, through their
ministers of education. A list of current UNESCO-UNEP materials (Table 15)
suggests that some are very relevant to teachers, teacher educators and
curriculum developers. However, as the chief indicated. U.N. bodies cannot
interfere in government plans or force them to use these materials. This seems Lo
imply that if there is no political will on the part of the government, nothing
changes. Interviews with the ministry coordinator of EE indicated that
UNESCO-UNEP money was used to fund 3 seminars as described earlier, though
these seminars were attended more by ministry administrators than school
teachers. The ministry coordinator further indicated that he was applying for
more funds to conduct a nation wide study on the status of EE, while knowing
very well that very few teachers had taken part in these workshops and no
resource materials were available for classroom use. These findings reveal a
number of contradictions, but do not rule out the role of UNEP, UNESCO and
other NGOs. which have assisted in many aspects to strengthen various
curriculum reforms in Tanzania. However, I saw the need for a coordinating
committee with representatives from various interest groups including the
Ministry of Education, Institute of Curriculum Development, the Colleges of
Science Teacher Education (including University faculties of education) and the
Science Teachers Association. Such a committee could coordinate the support
system for teachers involved in the preparation of new materials; work out
priority areas in need of urgent funding: and, develop a data base for NGOs.
willing to assist in funding. The advantage would be to reduce the duplication of
efforts and ensure that a more systematic approach to curriculum development is
followed. Thus, if some NGOs agree to fund workshops for the adaptation or
development and trial of new teaching materials, others might assist in funding
and providing in-service prograris producing appropriate teaching materials.

As in the past, there may continue to be problems in that some NGOs. seem to
be only interested in working with certain groups such as universities or
ministries, and only funding the production of materials for specific groups (e.g
women). The coordinating committee would have to ensure that NGOs know
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where their help is most needed and that they agree to support the long term goals
of addressing local and regional environmental issues through their inclusion in
the science curricula.

Many NGOs operating in Africa include staff members who are experienced
educators. Some of them worked in Africa or other third world countries during
the 1960s and 1970s and returned to their home countries when the funding for
educational reform in post independent Africa was exhausted (See Yoloye, 1985;
King, 1990). Some have many ideas about the needs of EE for African students,
but cannot claim to have the solutions to the present crisis in science education.
These people could collaborate with local scientists and the curriculum
coordinating team to compile locally focused teaching materials from available
scientific research and traditional thought. In biology, there are numerous
studies on the biology and ecology of African wililife and aquatic fauna and
flora being used in western museums to illustrate various biological phenomena
but unknown to most teachers in the schools. 2 Unique studies on the genetic and
biochemical properties of African flora and fauna are abundant in scientific
journals but not yet part of most African school science curricula, Tanzania
included. These would be an important contribution to the new texts of biology
and ecology for African students. The most valuable role for NGOs. would be to
secure expertise who might further assemble such African studies and fund their
work.

It needs to be emphasized that a new type of " NGO expert" is envisaged here.
Such experts must be people who are capable of reflecting on the possibility of
indigenizing the science curriculum, while at the same time emphasizing the
promotion of science skills and cognitive processes over the mere acquisition of
content. The emergent ideas would then be subjects of in-service workshops for
teachers in small communities. As Kenneth King suggests, the main challenge is
for the search of foreign experts , where necessary, who are ready to assist local
scholars and educators to exploit the sources of local creativity, and "for them
{foreign experts) to act as honest brokers between local cultures of schooling and
the impact of foreign monies from the global sources" (King, 1990, p-55). To do
this successfully, foreign experts must conceive themselves as collaborators in
the process of solving a global problem in a local context, rather than in a
trainer/trainee or donor/donee position. Most people now agree that any efforts
designed to increase scientific literacy and environmental literacy at the global
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level are important in order to save the earth and should be supported by those
who have the means to do so.

At present, western donors in the education sector appear to have begun to
work together with local educators. In 1989, for example, a report completed by
experts from the Tanzanian Ministry of Education, UNESCO, the World Bank
and other NGOs (e.g DANIDA, SIDA, ODA, NORAD and so forth) highlighted past
achievements and the areas needing future donor support in Tanzania. The
report identifies science education as an important area, with special emphasis
on "the training of trainers, qualitative improvements in both primary and
secondary schools, qualitative improvements in teacher education, and
expansion at the university level." 3 It neither addresses the need for curriculum
reorientation and localization, nor does it rule it out. If the local experts have no
sense of the role of local issues, language problems and teacher motivation as
revealed in this study, then whatever monies invested !n education will likely
continue to perpetuate the existing weaknesses in science education.

In the interview with the UNEP representative, it seemed that their awareness
of local problems was rather low and hence, while they might think they have
done a l¢t t2 promote EE by supplying ministers and other high ranking officials
with materials, they seemed to have had little influence in the process of
negotiating these ideas down to the classroom level. They had no connections
with any one at the grassroot level and so were unable to evaluate the impact of
their materials in school setlings. In Kenya, the presence of various foreign
NGOs. based in the city of Nairobi seems to have had an impact on creating
environmental clubs in the schools. It is not clear as to whether they have
succeeded in getting environmental issues integrated into blolagy education or
across all science curricula. Relevant questions might be addressed in future
studies. Although I have studied only three scho Is, there is evidence {rom this
research and the work of others that U.N. bod.¢s and other NGO efforts will need
better local coordination and support to reach their grassroot targets, including
teachers and students. Above all, it is once again demonstrated that the mere
prescriptions of curriculum cannot stand the complex process of negottation at
the classroom level if those involved at the grassroots are not full'r mobilized to

participate in the creation of those prescriptions.
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RECOMMENDATIONS

From the implications of this study, the following recommendations are
made. First. the process of setting or redelining curriculum goals, including
the emphasis on environmental or technological issues, should be encouraged
to develop from the grassroots. Teachers in each zone should be encouraged to
meet and discuss in workshop settings what any new innovations will involve
at the classroom level, and share the job of developing teaching and learning
materiais. This will strengthen professional teacher organizations such as
STAURT and CHAKIWATA. Teachers must also play an active role in the
decisions of examination formats. This might reduce teacher alienation and
the lack of interest in curriculum change. This extra work must be
accompanied by better conditions of work and pay for the teachers, including
the right to fight for these betier conditions through f[ree trade unions.

Second. the expertise of local professionals such as the Zonal School
Inspectors and College of Education tutors and scientists in each locale needs
1o be used in leading teacher seminars and workshops focusing on the use of
the local environment in science teaching. Headmasters and department
heads should encourage their teachers to invite local fisheries, forest and
wildlife. medical and other scientists to talk to students on the work going on
in their sectors during relevant school sessions.

Third, research on positive and negative aspects of traditional cosmology
needs to be initiated and a teaching/learning unit developed, which could
broaden the knowledge of student teachers of science subjects on the dilference
between traditional African and modern scientific cosmology. As a study by
Ogurnniyt (198€) showed. such exposure o teachers may improve their
understanding on the processes of scientific inquiry and they may be better
equipped io handle classroom discussions. Both the Diploma and degree
programs in science education need such units of study.

Fourth. the MOE needs to make a formal commitment to environmental
education by issuing a formal Ministerial Circular and providing funding for
supporting teachers' efforts in each zoue. Materials provided by NGOs should
be placed in a central office in cach zone (probably a teachers' center) for use
by the teachers.

Fifth and finally, a National Curriculum Coordination Committee needs to
be established with representatives from the MOE, the Institute of Curriculum

Development, the Universities and teacher education institutions, as well as
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other professicnal organizaions (such as the Nation: = Science and Technology
Commission) teachers unions and the Parly organs. This Committee will
courdinate al! wne efforts to improve the curriculum from preschool education
tc tertiory education and the non formial sector. The commitiee should ensure
thai issues such as environmental and technological education are established
across cu Ticula at all levels. It will consult with teachers organizations such
as STAURT and CHAKIWATA on the feasibility of using integrated science
teaching approaches, or whether environmental issues should be better infused
in the separate science disciplines at all levels, and seek ministerial support
for professional development programs necessary for such a commitment. It
would also collaborate with the mass media in developing distant educatior:
programs such as radio and Television programs and posters, which are
important in raising mass consciousness in environmental and technological

issues.

SUGGESTIONS FOR FUTURE RESEARCH:

This study was confined (o government schools located in 3
environmentally unique zones of a large cily in Tanzania. The findings
describe the situation with regard to EE in the selected city schools. and
reflects some specific problems characterisiic of a large city in a developing
country.

1. Similar studies should be done in rural areas in both government and
private schools so (hat a more compiete picture of environmental education
in Tanzania can be described. Also of interest would be to include. in such
studies, teachers who attended the UNESCO-UNEP workshops held since
1987. and long serving teachers whose professional expertise might be of
interest for future teacher education. Together. the findings of such studies
would enlighten curricuium developers who want to develop
environmentally relevant teaching materials lor all school systems. They
would also enlighten teacher educators and organizers of professional
development programs lor EE in science teaching in general and biology
teaching in particular. They might also contribute to the theoretical
significance of the social constructionist approach by uncovering the life
history patterns of teazhers who have attempted to use an environmental

approach, and il possible the
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impact of thelr approach to student performance and interest in the

environment.

2. The students' learning of science should be further investigated through
interviews. Such interviews might address such questions as Which topics are
best studied in school as opposed to those studied out of school? What
influence, if any, does non formal science learning (including traditional
cosmologies) have on classroom learning? What impact does relevant
environmentci learning have on student motivation, performance and
attitudes towards their environment?. And finally, what role does language
play on student understanding of local environmental issues? These studies
might help increase the understanding of students’' construction of
phenomena in their environment and provide the basis for the development of
new teaching resources. They might also pave the way for a serious discussion
on the role of Kiswahill in science teaching i Tenzania.

3. Studies on the role of external examinations in motivating teaching and
learning of environmental issues also need to ¢ conducted. If such
examinations have to continue, appropriate studics should provide ideas on
the role these examinations might play in promoting a serious study of local
environments in relation to gaining a better understanding of the global

scene.

4. Finally, studies should also be conducted on the development and trial of
environmentally oriented biology (and other subjects) textbooks. Such studies
should concentrate on the possibility of collaborative ventures involving
school teachers and should be decentralized so that every region develops
studies that address its own local environmental issues. The findings of such
studies can then be used by a Curriculum Coordination Committee in making

relevant curriculum decisions at various levels in the country.
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1. English will continue to be taught in school and used in university (See North,
1985) but to use it as a medium of instruction in secondary schools will be very

painful for learners.

2. Displays of the evolution and diversity of Cichlid species of Lake Victoria,
behavior and ecological role of African fauna in our ecosystem, desert
encroachment in the Sahel etcetera are among the major exhibits of the Sritish
Museum (Natural History) in London and such other western institutions.

3. Quoted from the Summary of proposed areas for donor support, UNESCO,
(1989). United Republic of Tanzania- Volume 1 Qverview, Paris, 1989. and IMTEC
(The International Learning Cooperative). The Education Sector: A Summary of
Issues. Per Darlin, IMTEC, Oslo, March, 1989).
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Appendix "A"
QUESTIONNAIRE TO BIOLOGY TEACHERS

1.This questionnaire is intended to collect basic information about the
experiences of teachers involved in the teaching of the Tanzanian Secondary
School Biology Syllabus. The information will be used in a research project
intended to study the problems facing biology teachers in their atlempts to use
the biophysical environment in their teaching. Eventually, it might be used to
improve our training of teachers, as well as developing in-service programs for
teachers in the field.

2. Please respond as accurately as you can so that we work with accurate
information.

3. None of the information you give shall be used for any purpose other that what
we have stated above. Should that be the case, your permission will be sought
first.

fon ut th foner.

Teachers' name

1. Academic/professional education (Please list post secondary institutions only)

{Institution} {Years altended} {Major subjects studied)
{Degrees)

..........................................................................................................................................
.....................................................................................................................................
et e s nnsetseeseteeese nerstssa et stecssstseseensnaceuastsotsearerreEtrate NS Rlos SeRSLIA  SUeeERETicacIesaTIIrLasoenots Sroosa0 e

....................................................................................................................................

2. Teaching experience.

{School} {Years } {Subjects taught} {Forms! {# periods)

..........................................................................................................................................
.....................................................................................................................................
....................................................................................................................................
...................................................................................................................................

....................................................................................................................................

3. Extra professional/administrative duties in schools

{School} {Responsibilities) {Years]) {Other Remarks)

..........................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................

.....................................................................................................................................

..........................................................................................................................................
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Has it changed ever since? Yes/No
If yes. please respond to 4 b) -d): if no, please go to 5.

4 (b) Who initiated the changing?

.........................................................................................................................

.........................................................................................................................................

.....................................................................................................................................

..........................................................................................................................................
................................................................................................................................
...................................................................................................................................
.................................................................................................................................
....................................................................................................................................
......................................................................................
.............................................................................................................................

............................................................................................... "o

6. Please list down any workshops, meetings, or seminars, you hz'we"ai.tte'n.de'd in
connection with the teaching of biology.

{Title of workshop, etc.}. Organized by {Issues addressed }

..........................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
...................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................

.....................................................................................................................................

7. Please complete the table below stating how ofter. you use the tezching
resources lisied over a school year. In column 2, use 1 for often, 2 for rarely,

and 3 for never.

{Teaching resource} {How often} {For what sort of activities}

Biology laboratory

.....................................................................................................................................

..........................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................

.....................................................................................................................................
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The classroom

..........................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................

...................................................................................

..........................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................

.....................................................................................................................................

Brief interview at the end of classroom observations,

1. What resources* did you consult when planninig this lesson? (* books, AV
materials, outdoor observations, laboratory aciivity resources ct ceteru.)

2. Did you cons:der what roles the students’ home and school environment could
play in this lesson?

Interview at the end of the 12 of observation.sessions.

1. You will have filled in the Biology Learning Activity Checklist (BLAC) by now.
Are the activities in the checklist feasible?

2. What sort of activities do your students find
(a) interesting? Why?
(b) not interesting? Why?

3 What kind of activities are most difficult: a) for students (b) for yoursell.

4. (a) The biology syllabus you are using suggesls that biology is about "knowing
ourselves and our environment" (p.53). What does this mean to you?

(b) What would you consider to be an "environmental approach” in biology
teaching in this school? For what concepts might it be applicable?

(c) What kind of bocks could be used for such an approach?

(d) What activities would students do?

(e) In your opinion, is an environmental approach feasible? Why or why not?

For teachers who have taught in several schools

5. (a) Did you teach this topic (the one we observed) any differently in the other
schools? If yes, in what ways was your teaching of the topic different in the
other sch-0ls?

(b) Did staying longer in one school influence your teaching style? How?

6. Briefly describe what you consider to be the best way to teach biology in a
secondary school.

Why do you think so?
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Appendix "B"
SCIENCE TEACHING OBSERVATION GUIDELINE

To the observer.

This is a guide for the observatic 1 of classroom processes (teacher talk, or other
activit.cs. student talk or other activities) taking place during the biology
lesson.

Burpose

To record classroom conversations and activities during the entire lesson as
follows.

Tio 0% SLATLIIG . .eevsreeseereeneeseirserssssersesssssessssasssssssssasasscssaerssssssasasasssness
N: : s on classroom proceedings.

{Time {(min.) {Teacher activity.} (Student Activities} Notes]

..........................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
....................................................................................................................................
.....................................................................................................................................

.....................................................................................................................................

(Separate sheet used tn record as much of the classroom activilies as possible)
SLOPPING LIME......uiiiiiiiiirrerirreiererees ettt sttt ssaaasa st essts s besssant s ban s s

Post observation interview follows.
What planning was involved ?

.........................................................................................................................................

In what form did the environment (of the school, home, contribute to the
classroom discussion?

..........................................................................................................................................

In what form did other resources
COMMTIDUL . o eeeeie e eee et teneesesseesmensensssssssssnsssasssassassstasssssasiasssssrnssnsssssssssssiostnsssenssnasassess

.....................................................................................................................................

(Record further conversations on a separate sheet of paper)
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Post gbservation analysis.

Enter observations to the following table.

TOPIC Of thE 1ESSO0Mcceeiiiineetieeecieerierie e ettt s st se s e s s bt rr e ressr s sas s s s aaeeassanrans
TeacCher's NAITIC. . ciiiiveiiirirriiiiei et sttt asstesnastasesesstrsnaaasnees tererrrne e
ODSEIVEI'S NAITIE... . ceveveiiieierreiuuieierrererrnarasnsstestrestarsorestrstensosssssossmarsssstiossnsanssseararsnsansens
Setting. (classreom/ Lab./ OutdOOT).......ueiiiiiiiirminiitiieieernne e e
[Category of activity] [Teacher/student] [Frequency] [Source]

E.g. Questions asked/answered

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................
.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................
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Appendix "C"
BIOLOGY LEARNING ACTIVITY CHECKLIST (BLAC)
Instruction n
This questionnaire is intended to explore your involvement in the learning of
biology. It {s important for us to know what you have been doing and whether you

have enjoyed it, so that we can use your ideas in developing better reading
materials for students like you. Thank you for your cooperation.

SCRO0L.....iiivtiiiieirertrsteeseteeretresersrereresseranasesssssteosssssssssastesssssssesstssrsrssersassotssaresarsnnsssassanees
) (07 ¢ 1 s DOUUR OISO RN Former

SChoOL..c.crvrnivenireniereinen. District of former school..........ccocivvievrvicriiriiniii
Fathers' OCCUPAHOI. ... .iiiiureieeririiieiiissienritteeesttrtnrensrrrtaiterssratssstessnnsossassnmsnassritsosssessans
MOLNETS' OCCUPALON. .. ..uuuvrreenrreneeeieieiiesiiessiissisiiisssssssssmesesnsneenesanssssasssssssssesssesenss et ssnssnss
Where, in Tanzania, were you DOIM?......ccoieviiiiemiiiiiiiiiiiinenniieeiserinienee e s
Which region of Tanzania do your parents come {FOm?..........ccceerrerinnereniiiniininiinn

1. Below is a list of activities concerned with the learning of biology. Please
indicate, by placing a V on the appropriate column, with whom you have
performed these activities: (a) present biology teacher (b) previous teacher,(and
class) (c) other person.(e.g. parents, peers, members of a shared hobby. etc.)

2. If you have been involved in the activity with any of the categories of people on
the columns, put a (V) below the appropriate column. If not, please leave it
blank.

3. In order to be accurate, please lake time to think about the activity described
before you make a response. If you do not understand the sentence, please do not
hesitate to ask what it means.

ACTIVITY ThiT merQnLr_P

Identifying living things around the school compound.

Drawing/labelling living things in their nawral habitat.

Drawing/labelling preserved specimen in the lab. or class.

Generating local names of plantsfanimals around the school.

Visiting the muscum to study biological specimen.

Obscrving the bchavior of a specific living thing .

Collecting water from a pond/lake/river and observe,

Observing breeding grounds of a harmful/useful local insect,( (e.g, a housefly,

mosquito, tsctscfly, bee, ctc.)

9. Bringing some living things to the lab for [urther study.

10. Explaining behavior of a plant/animal you know well from home,or school .

11. Visiting a school garden or shamba for a biology lesson.

12. Looking at drawings of organisms which arc found in Tanzania.

13. Reading a book or paper in order to scarch information on East African /Tanzanian
soils, flora or fauna.

14. Talking or writing about things you do at your home which arc of biological interest.

15. Comparing cating habits of your home arca and thosc of your fellow classmates’

16. Finding out traditional methods of doing things c.g preserving food, brewing alcohol,

PNAG P LN
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treating discases, in a lucal arca.

17. Tracing a local food chain around the school or your home area.

18. Obscrving/discussing any ccological problem around the school/village

c.g, shortage of firewood, making of charcoal, soil crosion, etc.

19. Observing/discussing how the school handles refuse /gaibug..

20. Discussing how animal or human scwage is dealt with in a village or towns.

21. Giving a local explanation of any biological phenomena.

22. Finding ways of saving a deccaying environment (e.g, forcst, lake, sea).

23. Discussing any controversial cnvironmental issue facing your school or country in

groups and develop ways to make an informed assessment of the consequences of a

proposed decision.

24. Discussing the interrelationships of the animals in any Tanzanian Game park.

25. Making or discussing a list of the animals in danger of extinction.

26. Discussing local causes of pollution in Tanzania or Africa in general.

27 Discussing relevance of recent discoveries in East Africa e.g, the use of

Crotalaria ochreleuca (marcjca) or Azolla in improving soil fertility, or the usc of

the improved charcoal stove and other devices to save charcoal when cooking.

28. Visiting the local hospital/health centre to study something.

29. Examining the adequacy of data, and validity of

conclusions from a book, ncwspaper, or local story discussing a biological problem.

30. Working with a biological modcl, c.g, of the heart, skeleton, etc.

31. Studying a film/slides discussing/showing any biological phenomena.

32. Dissecting or obscrving the inside of a dissccted animal.

33. Observing microorganisms c.g, yeast, fungi, bacteria under the microscope.

34, Doing simple chemical tests on local foods like cassava /maize.

35. Devising methods of solving an ccological problem.

36. Discussing how pollution has endangered life forms in some parts of the world.

37. Doing a project on the biology of an important organism found in Tanzania.

38. Studying any current biological problem around your school or home and a wrile a
report.

39. Listening to a local cxpert (from the university, rescarch institute, hospital elc.)

speak about biological issues.

40. Comparing traditional metheds of preventing soil erosion with modern oncs

41. Comparing some traditional ways of cxplaining biological observations and arriving at

conclusions to the scientific way of cxplaining those observations.

42. Looking for authority /assumptions underlying a certain biological phenomena.

43. Participating in solving a problem facing your community environment, c.g cleaning

part of the city, planting trces, putling terraces on farms.

44. Using your knowledge of other subjects (e.g, chemistry, geography, physics etc

in addressing a biological problem.

45. Reading about organisms living in other parts of the world.
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APPENDIX "D"

LETTERS OF PERMISSION TO CONDUCT THE RESEARCH
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UNIVERSITY OF DAR ES SALAAM

FACULTY OF EDUCATION

Telephone No: 49192-9
P.O. Box 35048, Dar es Salaam

Tanzania

Out Ref: EEA/ILT

Telegrams: UNIVERSITY
DAR ES SALAAM

Your Ref:

November 29, 1990.

¥r. Funja O. Saki,

pepartment of Secondary Education,

341 Education South, -
Edmortton, T6G 2G5,

Alberta, CANATA

RE: REQUEST TO REPR0DUCE THESIS FATERTIAL.

permission 18 gzantea; to Fre F. Os2ki to reproduce Tebles 643
and 6.4 from my PH.D thesis (1989).

@

J. Ce Golabewe, PH.D
AEAD, EDUCATIOMT PTAINTING AlD ATET NISTRATION

JCG/mem:
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UNIVIRSITY OF DAR EZ SAL A1

19 AB3/3(B)

Ref: No.'.b....l..l...........

19th January, 1990

Dateieecessosvacrpesssscscccccsee
ﬁiugu).Q%E??FFF...-...-........
Malihoi Conservation Clubs

PR R YEXEEX XN RN N R RN R NN N A XN 2R

‘M.C.ll.l.'.“........0.“...

UNIVERSITY STAFF AND STUDCNTS RESEARCH CLIUNCE

The purpose of this letter is to introduce to you PAEXYXEY/ 1. /I‘W/
EX . Xlefmmln M 0998, ... iveeecocaceas s Who is a/npgybonnfide academic
member(g) of staff/sxdesdgly) of the University of Dar es Szlaam and

who is/gxg at the moment in research. Our staff members and students
undertake research .activities every year during the vacationc, In
accordance with the Resolution of the then TLNU at its meetinr held on

the 11th Morch, 1972 (Min,9/71/VI), Universiiy staff and stiulents were
granted general pemission to carry out research. The University
I{a'ms‘.éistmtion was enpowered by that resolution to give cleoxonce at

its discretion to its staff and students.

W: }‘equest thereforc to grant the cbove mentioned membcr(s) of our
University community eny help that may facilitate his/hogsfiwice research
onectives. Yhat is required is your permission for his/hgetiysex to sec
and‘-\talk to the leaders and members of your institution in connection with
his/hexédixade rosearche . L |
The t;:lue of the rescarch in question is .1.'........1.11.{..?.191115. Reachars! use -
e overe SHTPRRARIAL RQIOVTEOPS. A SR, FFWT. O, PAGMRET. Toosbing AR 19350910,
00000r08600600900000004000080808000000000000000csrtscssostcicnsroctasstocans
The period for which this permission has been granted is from ...I’.‘?l'f".‘?:...

tO........}B?Sl................'and will cover the following arcas/officcs

-.oc.ooooocoococ-ooooo-.ococooooooc-oooéooo-o-ooc..oo-.o.o..ooo¢oc.--.oo.-o----
teeescssesasss Eohinad Comporyntion CAUBS, . .. iiiiiiiaiiiaientioenanaaias
oo'.c-'ooooco.o.ocoocoo.oooooc..o..ooco:oo.o.no-coo-o-oooooooao.nc.-oooqvo-oo

S hould sone of th;:sc areas be restrictecd, you arc requested to kindly

advise him/her/theg as to which alternaiive areas could be vicited.

In case you may require further details/infornation, pleuSc contact:

Research and Publications Office

Telephone Noe 49192 Exte 2021,

. AL L ol ad B ) "\1'81

NIVre— e



THE UNITED REPUBLIC OF TANZANIA
MINISTRY OF EDUCATION

[ 4

Telegrzms: “ELIMU". DAR ES SALAAM

Telef)hone: 272119 SECTORAL PLANNING DEPARTMENT,

"Telex 41742 ELIMU TZ PROJECTS IMPLEMENTATION SECTION,
j- . 29906 - P.O. Box 9121,

e Gt Adm, DAR ES SALAAM

Chief Build Adm. 20122
Qty. Surv. 2022,
In reply please quote:

Ref. No. ED/EP/GC/VQL.II/385 l4th February, 1990.

THE HEADMASTERS/HEADMISTRESSES,
TANZANIA MAINLAND SECONDARY SCHOOL.

RE: A PROPOSED RESEARCH BY K.M. O-SAKI

The bearer is a student pursuing a PhD course at the university
of Alberta Canada, and is currently indulged in reasearch work.
His area of interest falls within secondary education and as such
he would like to discuss with teachers and probably with some stu-

dents on various academic issues.

This is to request the schools' administration to give maximum
co-operation to the bearer so that he achieves his goal.
Hoping that this matter will be given due attention.

for: PERMANENT SECRETARY.
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APPENDIX “E"

INTERVIEW GUIDE FOR THE NATIONAL BIQOLQGY CURRICULUM COORDINATOR

1. Are there any recent changes or developments in the biology syllabus.

2. Have you heard of the global focus on Environmental education run by
UNESCO? When did you hear about it, and what was your response to it?

3. What does the term "environmental education” mean to you?
4. Has UNESCO/UNEP provided you with any (a) Teaching materials.

(b) Expertise or financial Support for EE workshops/seminars for teachers? Can
you describe what transpired in one of the seminars.

(c) Do you think it had an impact on classroom teachers?

(d) What other activities are being carried out by UNESCO-UNEP support with
respect to environmental education?

5. What other organizations support you with information materials on EE ?
What are some of the materials they have supplied you with?
Which of these have reached the schools?

6. Have you produced any teachers'/ pupils' reading materials emphasizing an
environmental approach?

7. Would you say that the present curriculum guide (Biology syllabus) encourages
the environmental approach? How?

8. In what way are the conditions in the schools conducive for this kind of
approach?

9. What kind of collaboration do you have with African governments with
regards to environmental education issues?

10. What do you consider to be the best way to incorporate environmental issues
in the biology syllabus in the present circumstances?

Thank you very much for your lime and discussions.
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APPENDIX “F~

INTERVIEW GUIDE FOR THE UNESCO / UNEP CHIEF OF EE

1. What exactly do you mean by "environmental education” (EE)"?

2. In supporting EE programs, what is your philosophy-

(a) What would you consider to be the most important components of a sound EE
program?

(b). Do you consider any specific balance between local/global issues necessary?

3. When did UNESCO begin promoting environmental education in Africa?

4. Who do you liaise with to reach the schools in the countries you deal with?

5 a) What are the broad objectives for EE in Alrican countries?

b). Do you have separate policies for each country ?

6. Can you name any spectific school biology programs of EE you have helped
establish in Africa?

Who were involved?

Whose idea was it?.

What role did you play?

What kind of support did the government provide?
Which schools/institutions benefitted from the project?

What impact, if any, has the project had on the community it was intended
for?

7. What present projects involve secondary school biology teachers in Tanzania?

8. How has your budget been changing during the last 5 years ?
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APPENDIX *G~

OBJECTIVES OF THE BIOLOGY SYLLABUS (CURRICULUM GUIDE) “O” LEVEL.
1976.
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THE UNITED REPUBLIC OF TANZANIA

MINISTRY OF NATIONAL EDUCATION

SECONDARY SCHOOL SYLLABUSES

Sciences

— Physics
— Chemistry
— Biology .

— Mathematics

ISSUED BY
THE MINISTRY OF NATIONAL EDUCATION

DAR ES SALAAM, TANZANIA.
1976
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BIOLOGY

FORM

—V

Introduction:

Knowledge of Biology, it must be emphasized, is a cultural requirement,
for we all need to know ourselves and our environment. Since all man’s
needs find their satisfaction in nature, it is through a better knowledge
thereof, that he will be able to raise his standard of living. Apgilication of
Biological principles concepts and knowledge shouid be the spur in
Biology courses, since knowledge for which no use can be perceived is
soon forgotten, and cannot to a worthwhile education

Teaching of Biology tries to look particularly into its role in
agriculture: animal husbandry, crop husbandry, forestry, fisheries, nature
conservation, para-agricultural industries, human nutrition, heredity,
ecology, and the interaction of man and his environment: so that man
could utilize his natural heritage {land, plants and animals) to his best ad-
vantage without destroying them.

The main objective in teaching biology, therefore, is to enable the
graduates in biology to apply the biological principles, concepts,
knowledge and skills so acquired, to their rural community, so that they
could best utilize their natural heritage (land, plants and animals) without
destroying them, to raise their standard of life and free themselves from
diseases, poverty and ignorance.

187



881

‘gueloeq jo Buumn) ‘eue)y
-oeq jo ucneasssqo 91dodSONIN

'S82UB810)
-JIp ey} ss8.s — (s|eiseiw Buiay
uou pue Buial Buisn euswoueyd
eaAoqQe eyl ejensn||i 01 siuswued
-X3 |edioeld) (180 Buiay ey w
Aupqeawad ‘Bunjim ‘sisAjowseid
‘AupiBimy ‘sisowsQ g uoisnyiQg

UoHdUNY O} S818|8J (WBISAS
pue sueBio ‘senssiy  snouea
jo sedeys) 8iMONNS MOY SSBNS

'${160 |ewiue pue JuB|d UBBM
-1eq uosuedwo) -sjonoea |82
pue snejanu ‘wsejdojAo ‘edsueiq
-WBW BWISE|d {|{BM |{8D AjuO 8pnjd
-ul 0} 8JNdruUls (18] 'S(|8d |ewnue
pue jueld jeadAy jo esnjonng

“*ABojoiq

-0JoI1W JO spoyiew
pue senbiuyse; o)
uonanposu; |eluewiiedxy
1SeqoNIW JO POM BUL

‘squeBe SjueBoured
8yl pues uew ueemjeq
diysuonejes ey Buweo
-uod se|dipugd  uiBulIO
|ed1Bojolg  j0  suonoeju

‘sejiseled jo swejqosd

jemains  pue  Buusepy
‘NVYW 40 s3svasia
aNVv S31iSvdvd

‘S||80 PUNOJE PUB UIYIA
S|EMeIBW  JO  UOHORIBIU]

T'9AND8UL0) B
|edluRYOEYY ‘PUNOIS) ‘JejndeA
‘B'e :swoeisAs pue sueBio
‘'senssI} |ewiuy pue jue|d

'$|180 Jewjue pue jueld
4O uonouny pue esndNIg

‘NOILONNA
ANV 34NLONYLS S7113D

‘sio\ien} Jo sadA) jueleylp
J0 uoneasesqo |edoeld ‘gjoedse
jea1BojoisAyd pue jedjwojeue
jo sjiwiep O Bui0B oYUM
sesnjeey |eseusb ez1seydwy

‘Bupiemo) uou pue
Buiemoly ol sjuejd sejeiqelien
.Ul pue §818JGEHBA Olul S|ewius
dnoiB o} sesnieay usuiied Jo esn

‘JusuieAOW pue iejiqey
‘spIM}80) |EUI0IXJ JO UOIIBAIBSTD

-yoeoidde Asnbu
Aq sedeys pue sezls 'syeyqey
'S02UBJ0JIP PuB Sefliiejiwis
uo peseq sBuiys Bulal jo Buiuog

‘posed
w00 sjewiue pue siueid ‘pesed
.wo2 sBuiyy Buiay ou pue Buiay
sBunp Butay jo sdnsueIdeIeyy

‘sjewwew
pue ‘spaq ‘eyndes ‘eiqud
-we ‘ysy ‘sqep ‘ounbsow
“JeddoyssesB  :spodoiyuy

‘wiomedej pue
WIOMYLIED ‘SIIBDSY :SWIOAA

winiasLuety

eqsowy | wnipowse|d
| 8wosousdAs; e02010id

swsiueBio pajieo euQ

‘sjuejd pue
sjewiuy jo sdnoiB  solepy

-uonnqUIsIp Jeyy pue
sBuup Buiay jo Ausiealq

:NOILVII4ISSYID
40 $37d10NIYd
o1 NOILONAOULNI

"SPOYIO —
seAnoolq —
Buiuespy —

:AD01018
oL NOI1LDONAOYLNI

..mm...OZ

‘8J1d0oL

‘SILON

VO ——

'$01d0L




'sasn neyl pue sissyjuAsoloyd
0 spnposd puy ‘siseyiuAsoioyd
J0 wsiuey2sw ey jo wowjleasn
ajdwig ‘sued Jenminsuco yoes
0 3j0J eyl 4o juawiesn sidung
'S804N0S 18y} pue sjelsslew) mey

Wd'N
sziseydwa -:sjuewiadxa aimind
J3iem sjoos Aq exerdn iajepp

‘PanIasqo aq
PIN0D saaes) jo Al1auea y "sededs
ne pue sj)sejdoiojyd ‘ejewojs
J0 uonnqinstQq :ssehe)/ siied 1919}
-§Ip a3y Apluepi o} jes| pauseu e 4o
'S’1 JO UONEBAIBSQO 2100ISOIIN

‘fenuassa Asaa ase siojd uoness
-uowa(q ‘seanoesd Buiwiey pooB
8 6uizesB Jano anissaoxs jsuiebe
pienB  ‘iszijuiey jo  uonesyd
-de ‘uonelsaioyeas ‘uoISOIB |10S
JO |05UOD ‘spnjoul O} Se.nsesw

w.ucm?o. eBesoys
pue abeiois pooy
‘sejespAyoq
-Jed woy suimoud
pue siey jO siseliuAS
u
Buioeye  suonpuoo
pue sisayluAsoloyyd
'sjuejd Uy uondiosqe
|240UU  pue  IB1BAA
‘abueyoxa snoeseb
‘ainonas §€a7

uonuiny weyd  (e)

‘NOILIHLINN 9
'sasn

Neys pue sadA) :siazinie)

{onuo) -Buuing ‘seonoesd Bunwu pue sainuepy ‘sainseaw
-jey yood ‘puim ‘uoisosa ‘syuejd {0Jluod  pue An
‘Buiyoes; — epnpu 0y Ay -18} 110S JO SSO7 Yimoib
-8} |t0s Jo sso| o} Buipes} si010e4 weid pue Amnugy og
‘S3LON ‘SJId0L

{Aressedsu sjeon
-oeJd) "sj10s Aej2 pue weo| ‘Apues
Ul Slueluod Jaem (10s esedworn
Aupiwny  ousydsowsie ‘uonebiu
‘leju.es  -:ie1em jo uibuig

UOIIRIUSWIPAS Pue 3ABIS JO asM)

WICM pley Dulnp ‘sji0s
0 BuuaAe; |esnjru erensnyt o

1y 1591 j10s Buisn swin| pue
Wd'N 110S JO SWau0d jeisuiw
Buimolo} syl jo sjusweunsesyy
‘sjuebBe Butwioy {1os
0} pejejes ase sejuadoud 110S MOH
'sj00s jueld pue sjewue ‘spioe
sinpp ‘dwal ‘puim “serem Buiuuny
-epnjouy 0y siueBe Buwuioy (105

'Seseesip yans 4o jon
*U0J 's10108A Z joeIUOY ‘puncsB
oyl woy uoibeiuoo ‘poo} ‘iarem
‘e Agq palliwsues)  uol1109juy

'S8Se8SIP |elIBUB A pue
AejuesAp g L ‘Asosde) ‘eriefepy

‘Ajoeded pley
pue ‘Ansosod ‘Alsejideo
‘AMIAIIUBIGY  IBIEM
-JUBlUo) Jalem |I0S 4O
uawainNsea [1a1em (109

(azis jeon
-ied) ssasosd [edweydap
Aq sisAjeue 11osg
ayoid |09

‘sjusuodwod Buiay uou
pue sjusuodwod Buiay
‘ZIA 's|i0s jo senuadoad
pue sUBNUISUCD ey
UOIlewo} |10S JO

suabe — uonewioy |10g

‘HLMOYO
AINVId aNVv pilels ‘S
“UoISSIWS
-UBJI JO SPOYlaw sy

01 Buipsoooe uoneayissed

Jleyr pue saseasip
SNOI103juI jediouniyg
‘eluezue|

‘ptoydAy  ‘eizeyjrg o1 Jejey soseasip owapus iolepy

‘'seolnbsow 3o 8J9Ad ‘syuebBe

)1} ‘SI0J08A SB S}09SUI PUB SWIOM Jweboyied jo soisuey

pue sesniIA ‘ziieldeg Ol Jsjey -Jrmiely  pue  Ausiealq
<S3ILON ‘§J1d04L




%1

.a___cao_woox ‘BlIWeNNe |
slwoeuy '9dodSOOIW By Jepun
POO|Q UBHBWWIBWY JO UOHBAIBSGO

'56ABE| BY) 2.
51004 8y} woy lejem jo yied eyl
MUYS 0} JO1EM PBINOJOD JO 8S()

‘aanssexd jo01 ‘(ind uonendsuen
‘uvonesdsueny Bunoeye suonipuoo
O uonensuowep [ejusiiedxy

'SI00IP PuB S1000UOW O} IBjeYy

‘AllANOe BWAZ
-uB UO uolleNLeJud BwAzue ‘Hd
‘ainjesedwel o s10aye oy} elens
-ucwap o} suswiedxe ejdung

‘uoneassesd jJo spowyiepy
PUE PEsuU Bl 'UOHEBUILLBIUCD POO4

JOAll 3yl o suOHdUNg W
‘Wwnueponp ‘YIeWOS ‘Yinow oay)
}0 sawAzue eAnseBip jo suonauny

‘pesed
-woo Jseboucw pue sjueuiwny

"Aeogp 41001 pue eied yjee)
‘9e|nwIo} jBJUB(Q SHBBQ (SIOSIOU)
‘SJejOW ‘Saulued) ‘eunidnuls y1o00)

‘Buiioje
PoOIg  "poCi( uBljBUILIBW
40 uondUNy pue uonIsodwor

‘sjued
ul Jetear jo uonnlodsusl |

‘e1es sy Bunoaye
SUOIIPUOD pue uonesdsuel ]

‘$}002
swels  jo  aunonig

‘STYWINVY aNVY
SLINV1d NI 1HOdSNVHL

pue

‘aBesois pue uoneaseserd pooy

‘uoneiwisse pue uoldiosqy

‘uew ur sseoosd uonseBiq

‘sedA} pooy
0} UOof1BjBs UI MO0D pue usw
JO sjeued Aseyuswile eyy

‘8%8idn pooy jo spoyiew
pue sedA} o) uonejes ui
sued yinow jo uoneidspy

L

, "SoNsuBIORIEY LBYL PUB SIWAZNI

'gluezUe ] Ul uonuinulew
|o sesned pue peaidg swoldwAs
nsyl pue siepiosip Aousioiep
..._o_:.:::_mE jo Sujueay

-Bujueem
pye ‘pue Buippns Buunp seiqeq
pue (uswoMm jueuBeid) sisyiow
wepedxa Jo} siep pood *sBuiaq
ewny Jo} sjuewannbes ABieul

'sjeAe| jeuonunu pue
senjeA pooy 4o Asains :Buiueay

-swojdwAs Aaueidiep Buipn|d
.yt Apog ey} 0} yoes jo suonouny

‘sjefns

fuionpeJ-uou pue Butonpay ‘sadA}
uo.2 9S8y} JO S82INOS Yl BPNIIYY

‘tpaysinBunstp SNOJOAIQ
-8y pue SNOJOAIUIED *SNOJOAIUWIQ

-sj004 Jo {|AydoIo|yo
Jo el jo inses 8 se uonANyY
jo sepow e8seul Jo suoney
-depy -@0}9jiSIwy/ 0008qQOL U0
eyoueqeso/ eBins -:siueid onisesed
sndoziyd/ 100nw Ul wsiAydoideg

‘S31LON

‘SOldoL

‘sjewwew .c_ uonseBip pue Buipeey

‘pluezuUe | Ul UONINNUIEW

‘gjewiue Joj 181p pedueied

‘SulWElA puB Sijes |eseuill
‘jerem Buipnjoul poo}
4O SyueniiIsucd Jo ejos 8y 1

‘uotiedyil
-uep ojduis ey ‘suiero0id
‘syey ‘gayespAyoqied

‘21A — S|euslew paoj diseg

‘sjewue J3yl0
pue uewny Joj Silqey
pue sednos Poo4

-yonuinN ewwy  (9)

‘syue|d Ul uonny
Jo sepows je1oedg

:53LON

:§$01d0L




161

{}1es pue Jeniq ‘Inos ‘188ms
‘21A) SpPNQ 9lSel §O UOIIeJ0T

‘esnjesedwe) pue 8.nssesd
pno} 30 uebio esuss e sy

‘wisiueyoetl
Buiouejeq pue punos jJO uollde;eq
"SUO0I}00.LI00 JiBY) pue sidejep eA3

‘eBewn jO uonewlo4 ‘suol

-ouny Jsieys pue eAe ey jO sued
.m_.oooE.ac_m: N0 palued 8q

0} sued uieiq Jo suonensuowsg

‘sued aseupy
j0 suonouny (eieBuojqo ejinpeus
wnigesed ‘wnjeqelsd ‘eqo|

Aopejo  ZiA) empnns ssoiy

‘Xeyes psuonipucd pue gd
-WIg '§°{ Ul Uses se pIod jeuidg

‘pexiu
‘Alosuag :SeAlaN
-Aejes pue Aiosues
‘Jojows 8’1 S||8d 8AIsu JO sedA}

{suounep)
S||80 B8AJOU B8yl O 8IMINYG

pue Jojow

'S19|88) POOM
se seuouuoy jueld jo uonediddy

-sesuodse.
eseyy JO uonjeue|dxe |BUOULIOH

enbuoy *
ums

jee -

aho -

sueBiQ esueg

ulesg

P16d jeuidg

wolsAg snoAsN

(uixne
Ajjeoedse) ssuouuoy jueid

‘AyaeiB pue sojem
yBi-ynuins o1 sjewue
pue swueld w  @suodssy

‘SWSINVYOHO NI
SW3ILSAS NOLLYNIQYO
03 JONY TOULINOD 0l

‘SILON

‘SJ1dOL

sjewiue pepoolq piod ur Aupid
.0} pue uopewseqy ‘uonejnbes
simjesedwe) .oy peeu 8yl

-ugBJo Asol80X8 SE
upg — uonenBasowso se|nqmi
snoJepusn — Aeupni jo suofidung

“J8AY}
yeljEWWEW Ul BeJn JO UOHBW.O]

‘uonjew
.10} joyooje | pesJq O} uonejel
Ul JSE9A °jOYCIJe JO UOITBULIOY

‘pIoe 21108} JO uoHEe|NWND
-0y umop 3jeelq dlVv
pue uoydBRIUCD BJISNW “d AV
0} dLV jO umopyeeig "d LV
jo uonewso} ‘ABigue jo 84018
ese 41y — ABisua 10) peeN

‘Buijowss
jo spiezey "uiys pue s||1B ‘esyoen
‘Bun] ey} 0} vpew eq 0} 8dusisjey

‘onsseid poojq Jo sesned
'sjpssen  ydwAy pue  S|esseA
poojq dJolew 0 uoneAIBSQD

‘SIUB|d Ul UOileON]

‘sjewiue
pepooiq-p|od puUB WIBM
ut uonejnBes eimesedwe)

‘syonposd
A101633Xx9. O junowe
Bujjdeye si1010e4 ‘sjonpoud
Ajojexxe }0  uoneulwil

‘sjeusiue vl spONpoud
AJO1@XX9  jJO  uolBwWwIOg
‘sugbin A101020x3

'SLNVId GNY STVIINY

Ni NOILYINO3H
‘ucnendsel

Jiqoseeuy  pue  diqoley
dlV o

210J pue sisAjodA)9 “ABieue
@seajp) O} POO} JO uMOp

Buijeesg —  uonendsey

‘ysy pue
1085Ul ‘uBw Ul wWisjueydew
Buiyleeag ‘aBueyod

-xe snoeseB jo

INOILVHIdS3Y
ONIH1V3Hg

sueBip

anNv

‘uoIBINDIID POO|E ‘S|BSSBA
po0jq pue 1186y JO BIMINANS

‘S3LON

:SI31dOL




¢61

‘lesiadsip pees 0 spoyiew
pue sedA} Jo uoneAIesqo [eaNIIRIY

'S}iNY pue spees jo sedA)

‘uoneuljjod-jles pue ssos)
'siomo} pereuijod puim pue 100s
-Ul JO 21IsueloRIEYD BBAISN)N O)
S19MO[} POWsU Jo Apnmis |Balloely

‘uoljeBedoad

saneleBon — wnydydisg

“1s80A ‘sndoziyy/0onpyy

ui uononpoides |enxesy

*SBIOAD &yl
epnjout sisoydsoweiew s1ejdwiod
-ul pue ej9jdwod ysinBunsip
— sjielep (8o1B80j0AIquDe
spnpoxe sisoydiowsiew Boy yj

‘S1001 pug sweig
"1000UOW puB *}00IP UBBMIEQ
uospedwoo ‘sBuls jo uoneuuog

‘s)|89 dn joos jo
suoieAIesqo 21doosopy ‘peroed
-x0 jou seBeis ayioeds jo sjieep
‘sewosowoiyd jo uonedydng

3004 pue J00ys jo suoiBe.
BuimouB ey moys 03 sjuswiiedxy

‘uoyjsuiw

-18 10} AsessSedsU  SUONIPUOD

‘SpP%9s j0 |essedsig

‘uojjeuno) jiny pue peeg

‘pesedwod
uolonpoides enxes pue
(enxesy -sjue|d Buriemoy
Ui uoponpoides  |enxeg

‘sjueld
ul uononpoides jenxesy

‘uononpoides
30 eouepodwi pue Bujuespy

‘NOILONAQOHd3Y
-JeddoysseiB
10 YRONIOD puB Ay esnoy

Boiy ur sisoydioweepy
'sjpuiue ut iMoo

'sjueid ul yimoaB
Asepuooeg pue Asewny

‘SISOMWN

‘SWe)s pue $3001
ueid vt y1mouB jo suoiBoy

el

*S3LON

:SJ1d0L

.=. uoIIBUILISIBP jeluswyiedx3y
‘(1eeBodAy

(seB1d3) uoneunuieB jo sedAy
yed pees yes Aq peAeld ued

-§UOWIUY ‘JUBLILOMA
43 ‘(uonuanu) pPood aziseydw3

w0y pue azis ul abueud

10§ SuOnpuod

-uoneuiuned
|eljuesse
:uoijeunwoB pue 8IMONAS
pess sjueld ul Mmoo

pmoib Bunoaje sioioey

ymoiB jo Bulueapy

‘HLMOBY Tl
(siewwew) puej pue (spiq) .
e ‘(ysy) lerem ! uawaaow ‘sjewwew pue spiq Mﬂﬂmz
& yoes jo suoneidepe jeiMonng '§108SUl Ul WWBWAAOW
*JUBWIBACW
quy JO wWsiueydW ‘pesinbai
jou sauoq oyads jo syeiaq -squi
-AlALdR Jejnasnwi onsuobeiuy j0  swiol pue  UOIB|ANS
JUBWIIAOW (n0qe
Buuq Sauoq pue BISNU MOH ‘JUBWBAOW 1BINISNIA
‘2QaOWyY
u JUWBAOW gjdwig
'STVININY
Ni INFWIAOW LL
”
wnseb pur wiaas ‘uijeualpe
. ‘y860115080
‘gu0101501581 ua . ]
‘YixosAY} ‘gguOoLLIIO| D1GNHOPRUOH . E:covocm
.m.oco::o: adonorAyyg ‘ysewolg ‘susel p :
souowioy ymuib  aziseydwy Aleao ‘prosAyy  ‘Asennit
? suoming pue ‘aseasoued ‘sjeusIpy
suonees ‘uotpsod Jo LGNED0TY  WRISAS aucpul
s sou
‘(A10198)10) {13Ws jO uebio sy )
‘S310ON . :SJ1d0l




€61

‘poylew
1oesue)l AQ  UOISSBIONS  jewdiue
10 uoissasons jueid jo Apnis y

"001] pue sea) ‘Sl O) 10j8Y

'sdosa 0} sjo8jj0
Joy pue GngAjesw 08y)0d/j1ABBA
pue aouiels uo0}109/1840q
jiels eziewr jJo  8)9AD 01

"9]9A2 uogied 'e|9Ad ualosun

‘S13UWNS
-u09 §0 sadA} suaaIp !SIAWINSUOD
se sjewjue ‘sieanposd se sjueld

‘uolinjoAs jo sjuebe
se suoljeinw pue uopnejdepy

*10198)-yy
pue sadA} poojq ‘Q'g'y 01 s9j0y

‘paleen Aid
-WIS [QIUBLUIUONAUS PuB jedijeush

‘|051u0d pue iaoib

uonejndoy :sonunw
-wol pus  uoljejndod
‘UoJISSDI

-ons Jisyy pue swsjuebsQ

‘sjewnue Jo sejisesed

‘sdoso jo sised se s)oasy)
"ainjepN O eouejeg

"SGOM

poo} pue Suleyd pooy

"walsAso029 jo 1dasuoo ayy

‘SWSINVOHO
40 3IONIANIJIAHILNL 9|

1seny
8yl JO jEAIAINS ‘UDijelIeA
jenpiaiput .0DUd1SIX9
104 €|68nns ‘uonanpoud
=JaAQ uonnjoae jo Ajoayy

‘NOILLATOAZ G

‘uolstys

-uen pue sdnosB pooig

's810ads Juasoyin
10 ewes sy} jJo sjewnrie pur

‘S3LON

‘§31d01

— UuOleUEA JO S3JIN0S apnjou|

passnosip eq o) Anjnod pue 8
4ed ‘aziew ui Buipasiq 8ANDBIAS

-uoijeinw jo Buiuesy

‘{Ajuo $BSSO0ID
pugAyouow O} Jej8l) OAISS8d8.)
pue edueulwoq jo 1deouo)d

‘pejess) Ajduns
s|nosjow yNQ :uoneatide: wNQ
0) UONIB|8J Ul SISOIBIN pue SISOUN

"pesSSNOSIp
eq pinoys uepy ul uononposdey

10 pewsed eq oy uebio
eAllONposdB) U0  SUOIIBAIBSQO
{eluewedxy ‘esed jejuesed pue
posed uoieqnoul ‘siiqey Buipes.q
epnjoul 01 Apnis |ewweuws (jews
B pue (UBIYD JO Piq J8AEBM)
spug (erdejry) usid — Ppaipnis
eq o} sjewue Buimojjo}p 8yj

sijueid Buowe uoneueA

"$211S149108IBLPD
Jjailaq pue 19p
-Jey e J0 sjewiue pue jueid
ui Buipsaiqg jo spoyisy

-uonoe auab pue suoneinyy

"gouelleyy)

J0 sme) Sjapuspy

‘'seusb jo
1deouos pue SBWOSOWOoIY)

‘SISIOB pue
SISOMy — SUOISIAIp |{8D

'SOIIINTD ¢l

‘BunoA sy
pue oAiquie JO UONINNN

‘Bunew Buipnp
-ut voneziue) jo sedAj

‘sjewue 19yBiy
u  uononpoides  {enxeg
A

.'S3LON

‘§21dO.1




APPENDIX “H"

SUMMARY OF THE RECOMMENDATIONS OF THE REGIONAL TRAINING
WORKSHOP FOR EE FOR AFRICA HELD AT DAKAR, SENEGAL, IN 1978.
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Introduction

1.  Background . :

The Intergovernment:l Conference on Environment:1 Education
(14-26 October 1977, Tbilisi, USSR) organized by UNESCO in co=
operation with UNEP, made Recomnendations for action by Member
States, as well as Internationzl Organizations, in ‘the promotion
and development of environmental education. Among other activities
envisaged for the follow=-up of these Recommendations, a Regional
Workshop for key-personnel for the development of environmen:al
education through formal education processes was convened by
UNESCO in its Regional Office for Education in Africa (BREDA).

2. Goals

(a) The workshop was to serve key-personnel (tcacher educators,
curriculun developers, supervisors, educational planners, and
educational sdministrators) whose participation may result in
the development of environmental education at the nztional

level.

’.

(b) The workshop was to develop strategies for :

[

1. establishing environmental education progranmes
at the national level; ) o

2, curriculum development and teaching=-learning
materials preparation for primary and secondary
schools and teacher training institutions at the
national level; '

3. the training of'%eachers in environmental education
for primary and secondary schools'and teacher education
_ institutions.

(c) The workshop was to promote the exchange of information
with respect to programme formulation, teaching-learning
materials preparation, and teacher training in environmental

education.
3. Perticivents

) Unesco invited all Member Stztes in Africa to send one participznt
each to tzke part in a personal capacity in the workshop. Key-person—
nel participated in the workshop from BENIN, CAMEROON, CAPE VERDE,
CENTRAL AFRICAN REFUBLIC, COMORES, DJIBOUTI, GABON, GUINEA, GUINEA
BISSAU, KENYA, MAURITANIA, MAURITIUS, NIGER, SENEGAL, SIERRA LEONE,
TCHAD, TOGO, UGANDA, UPPER VOLTA, ZAMBIA, ZAIRE,

The organizations of the United Nations System and other inter-
governnental orgenizetions in Africa with which Unesco has conducted
mtuel representation egreements were invited to scnd observers,
Observers from UNEP end ENDA participated in the workshop.
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4. Opening Session

The opening session was honoured by the presence of His Excellency
M. Abd'el Kader Fall, Minister of National Education of Senegal, and
representatives from several national institutions end internstional
bodies active in Senegal. '

Mr. Bakary Kamian, Director, Unesco Regional Office for Education
in Africz, welcomed the SenegaleSe zuthorities and perticipants on
behalf of the Director General of Unesco. Summing up the goals of the
workshop and the resulis expected from it, he said thet "in order to
prepare. the citizens of today and tomorrow to give to environmental
problems all the necessary attention so that man does no longer continue
to unconsciously destroy, with the formidable power brought to him
through science end technique, his own climate snd life space, and no
longer place himself in an irreversible self-destroying position,
Jnesco has undertzken to help its lfember States in preparing and
implementing school and cut—of-ischool educationel programmes. This
Regionzl Seminar on Environmentzl Education is attended by specizclists
from African Menmber States South of the Sahara who, for ton days, will
try to find the most appropriate ways and means to ley the foundztions
of an environmental education in primzry and secondary schools and
Seacher training colleges in Africa", -

F "In convening this Regional Workshop, Unesco, trusting your
Individuel motivations and professional quelifications, expects that
fou will pool your knowledge and experiences acquired during the last
lecédes on environmental education and so help in désigning and imple-
penting cppropriate programmes and strategies for environmental
Mucation in Africa".

f "Your task will be facilitated with the tremendous emount of
locunentation and experience accurmlzied by Unesco in the field of
mvironnmental education®.

f "It is mostly since the United Nations Conference on Human
Prvironment, held in Stockholm in 1972, that a decisive step was
beken in the establishment of an International Environmental Education
Progremme., After alerting the world conscience to the threats to
anity brought about by the deterioration of the environment by
idusirialized countries, this conference recommended that * en
lnterdisciplinary school and out-o0f-school education programne on
e environment, covering all grades of teaching and addressed to all
[ € people and z2dults be established in order to explain to them
e simple action they could undertake within their own limits to
enage 2nd protect their environment * ", '

i "But you must have felt still more committed to envirommental
cation when, from 14-26 October 1977, an Intergovernmental Conference
Environmental Education was organized in Tbilisi in the USSR by

€5Co in co-operation with UNEP. Indeed, those ideas expressed and

‘ecommendations adopted at this conference do represent the basic inter-

lational programme on which all plans of action for the development of

mvironmental education at national, regional and international levels
e established, And thue, regional workshops were planned in order to

®velop environmenial education within school and out-of-school education
Yyetens", .
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"Thus, this workshop todzy is e follow-up to the recormendations,
_of the Tbilisi Intergovernmental Conference. Iis objectives are to
prepzre the most eppropriate strategies in order to firstly, integrate
environmental education in nztionel education systems; secondly, develo;
curricula and prepare teaching mrterial for primary and secondary schoo.
snd teecher trzining colleges, thircly, to train teachers of environ-
pental education for primary end secondary schools and teacher training

colleges", :

"Yours will be a very inspiring effort since, as stated by the
Director Genercl of Unesco, your effort will eim et orienting'the
development of our educztion eysiems so that'they are more relevant
end more reclistic’, since they will tend to integrate ran within
his environment. And, still to quote the Director Generzl of Unceco,
'it 48 e privilegod opportunity to give back to educetion .en ethical

. function it hes cometimes lost! e

"ledies end Centlemen , on behzlf of the Director
General of Unecco, Mr. Anadou Mchtar M'Bow, I tzke great pleasure in-
welcoming.yon to Dakar end to the Regional Office where you will find
during your stay with us a propitious framework for fruitful discusajions
I an convinced thet you will not neglect any espect of the environrent
concept which includes not only the lived-in space, the physicel, ~
cultural =nd psychologiccl ambient enviromment, but which elso cey
be defined in relation to human groups, in relation with the improvement
of the environment by the communities which live in it end shecpe it in
accordsnce with their technicues, their orgenization systems, their
requirerents, their constraints. end espirations".

"It might be useful to exphesize the specific feature of the
Africen environment which is that of primerily rursl comrmnities,
governed by neturc or still suffering under the constraints of their
environnent, end to wern thcm egainst the aggressions of industrial
econony which attack men through atmospheric pollution and muisances
transmitted, through the estimosphere and water pollution which threatens
the fregile equilibrium between men and his environnent®,

‘ .

His Excellency, Mr. Abdtel Kader. Full, Minister of .Netional e
Education of Senegel, took the floor and welcomed perticipants end
observers in the name of his government., He was pleased thot such an
importent meeting, ioportant both as concerns its topics end the
high quelification of the key=personnel prosent at it, was convened in
Senegal, a country where numerous institutions have sterted implementing
programmes end educetional activities related to the environnent.

4 -

He scid thet he is convinced thet the results of this seminar would
serve the African Stetes in the sttainment of one of the mejor-objectives
of their educationcl policy, thet of using education to promote the
integration of the African citizen into his naturzl environment, giving
him & better understanding of this environment with e view to transformin
1%t end guiding its evolution without destroying the naturel environmental
balance, ) ' .
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He further tcdded that we continue to be confronted dcily with
echnicel assaulis on nature, the depletion of our nztural resources
due to the large-scale use of energy) and the pollution of our national
pd cultural heritage. Md those factors are reflected in our approzch
o education, as in the other aspeéts of our life. There is no wey our
ducation can remain on the fringe of this stiruggle. It is becoming
xrgent that ocur peoples be instilled with en ewareness of the importent
dcce occupied by men in the biosphere. They must be inculcated with
o appropriate beheviour, with a view to generating an increesing aware=
iess of their responsibilities. In the process, they must learn to ouigrow :
e stege of contemplation tnd £dopt inquisitive zttitudes with regerd
10 neture to sttein en understrnding of the complexity end interdependence
f environnent:l problems 80 thzt they mcy be equipped to de.1l with
them retionzlly. The Minister of BEducction expresscd his wighes for
i successful workshop, end declared the workshop officielly ineugureted.

I
5. Pureru of the VWorkshop )

. At the first plenery session under the cheirmenship of Mr. Bak:ry
Kemirn, Director of BREDA, the workshop elected the rierbers of its
purezu. The following were elected unanimously @

President
Mr. Anedou Derbe DIOP (Seiegel)

- Vice-Prasidents

Dr. Alzric N. BOMA (C:meroor)
Mr. K-ngni GBADOE (Togo)

'-' . ggpgortcurs

' Mr. Alphonse BLAGUE (Centrel Africen Republic)
\ur. Ephentus M. MUGIRI (Keny:)

B.  Secretariat ! AL

; Mr. Bekary KAMIAN, Director, BREDA
Mr. Mamadou CISSE, BREDA, Dekzr

Mr. Abdul GHAFOOR, Unesco, Paris

Mr. Victor KOLYBINE, Uneeco, Paris

| Mr. Ako Defang MENGOT, BREDA, Dekar

L. Aggnda
F?qm then on, the workshop followed the following cgenda 3

(2) Goals, objectives'and principles of envircnmental education]

(b) Strategies for establishing environmental education progremnes;
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(c) Stratcgies for curriculun development and teaching-learning
materizls preparation for 3

- primary schools,
~ secondary schools,
- teacher educetion institutions;

(d) Strategies for training of teachers in environnmental education
for primary and secondary schools end teacher education institutions

through .

= pre-service teacher education,
~ in~service teacher education.

8. " Generz)l Information op the Internationzl Environmental Education
Progrerre (Unesco/UN:P) and the Interzovernmental Conference on
Bhvirormontzl Educction (14 = 26 October 1977, Toilisi, USSR)

Mr. Victor Kolybine, Programme Specialist, Unesco, presented the
following regerding the above progrermme ¢

-«

"Following the igkternationzl reflections on the interaction between

. '‘men' end 'environczent', the United Netions orgunized a conference in.

Stockholn in 1977, during which it wes recommended that *The Secretary
General, the orgenizations of the United Nctions Systen, especizlly
Unesco, znd the other intern' tional zagencies concermed, should, after
consultation and ogreement, take the neccssary steps to establish an
internztional progremme in environmental education, interdisciplinery
in approzch, in-school and out-of=-school, encompassing cll levels of
education and directed towards the genersl public, in particular the
ordinary citizen living in rurzl end urban zreas, youth and zdults alike,
with a view to ecduczting him as to the simple steps he rmight take,
within his means, to manage and control his environment'. Responding
to that recommendation, Unesco end the United Netions Environment Prog-
ramme — the UNEP - decided in 1975 to set up an internctionzl programrie
for environmental education". : : SR

“The activities of this progremre, including the Inter—governmentzl
Conference of Tbilisi in October 1977, were irplemented in the context
of the objectives of the Mediur~Term Plan adopted by the Unesco Generzl
Conference"., oo : )

!The Tbilisi Intergovermriental Conference represcnted en important
step and 2 ncjor activity of the first phese of the internationzl prog-
renme for environmenial education. For the first time in the history
of international co~operation, representatives of governments from 211
the regions of the world met to examine the role that education can pley i
preventing and solving environmental problems, and to formlate recom-
mendations cimed at guiding future sction in that area, at the national
as well =8 regional end international levels. The Confexence was the
occasion for a highly fruitful exchange of views, because of the in-depih
reflection that enimcted it. The impressive cunm of experience and
achievercnts exhibited by the delegatcs in their numcrous reportis consti-
tutes an eloquent proof. -
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The outcomes of this conference can be sorted out in three
categories,

In the first place, the Conference revezled thothigh degree of
consciousness which prevcils so much on the internationcl a&s on the
nationzl level, rcgerding the necessity to hcve formzl and non-formel
environcental education, at 21l levels, and according to various means,
contribute to the corprehension, prevention, end solution of environ-
mental problers, The Declaration, unanirously approved by the Confer-
ence, reflects this trend of thought.

Secondly, the documents submitted at the Conference,and the
Conference itself, contributed considerably in boosting the conceptual
principles relative to the objectives of environrentzl educetion, its
characteristics end conditiorié necessary for its efficiency.

{ .

lastly, the Recommendetions approved by 211 be.rficipating govern-
ment representatives dade it possible, while forming t. very sound bese,
{0 give & concrete orientation to future government cction in the
field of environmental education, as well as that of internztional and
regional co-operztion. : .

i Irriediately after the Conference, Unesco focused its attention on
the detziled analysis of the Recormendations of the Conferonce, care-
fully interpreting this analysis in terms of concrete zctions to. be
incorporated, first to the Progremme Activities of the orgenization
Por 1976, then, more thoroughly, to the biennial programnc submitted
Bo the 20th Unesco Generel Conference.

; ' This anslysis of tho Recommendations of the Thilisi Conference
18s enabled Unesco to identify five fields of priorities of ection
soncerning intemmeationzl co-operation in environnentzl educztion,

b

i The five priority fields are the following :

;

1) co-operation between the States for the forrmlztion znd practice

, of policies whose aim is to integrate environmentzl educztion et
different levels of fermal and non-formal educetiong

b training end retraining of teachers, teacher educntors cnd super-
; visors, researchers, educational administrztors and plomiers, in

order to incorporzte environzental education within the framework
of their activities; .

-

‘ the prorotion and development of progremmes of studies and teaching

materials in ordor to incorporate environrental education in school
and out~of-school education;

the promotion of research and experinentation concerning environ-
mental educotion at the nationzl., regional and international levels;

the promotion of the excﬁa.nge of information and experipents
concerning environmental education, through e world-wide network,
end by a series of publiottions, :
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e
9, Presentction of Country Reports

Participants, -prior to coning to the workshop, had prepared country

reports presenting an overview of innovative efforts in environmental

education development et the n2tion
40 the workshop egendz items and future strategies end plans in this
regzxd. The presentation of these reports enhanced the exchange of

inforomztion among par
pental education in the region and set the stage for concrete work on

the agenda iters. e e .ot

10. Introducing the Working Papers of the Workshop

(a2) The vorking paper nguggestions for Developing 2 Fational
Stretezy for Environnental Education = & Planning ond Mzncgement
Process", prepared by Profs. Stzpp and Crowfoot was introduced
by Mr. Abanl Ghafoor, Progremme Specialist, Unescoe.

(b) The working peper "Curriculum Developzent and Tezching-— .
Lecrming Materials Preparation in Environmental Educztion for . -

Primary and Secondary Schools" was introduced by Hr. Ephantus
.M. Mugiri, Unesco consultant.
s . . [

(c) The working paper "Training of fecchers in Environcental
Education for Prinzry end Secondary Bchools and Teacher Training
Institutions - Pre-service and Tn-service" wes introduced by
Mr. George Muito, Unesco consultant.

14, Setting up of the Ylorking Groups

The workshop decided to structure its' work by splitting up into
three working groups. Each group was to study one point of the agendz.
and bring the result of its work to the plenary.

Working Group I was to develop stretegies to esteblish environmentzl

education progrzmmes at the national level,

Working Group II was %o develop strategies for curriculun develop-

ment end tecching-learning materiels preparation in environmental
education for pricary end secondaTy schools end teacher edncation

institutions.

Working Group III was to develop strategies for 4raining teachers

"4n environmental education for primery and secondary schools znd teacher

education institutions,

The following officers were elected to coordinate the work of
each working group @

Group I
Chairpan . Rapporteur '
Mr, Jean Martin NZAMBA (Gebon) Mr. Fremchand SADDUL (Mcuritius
Croup II
Chairman ’ ‘ Rzpportcur
¥ir. David KIYDBA (Ugenda) - Mrs. Bernadctte KABRE (Upper Vol
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.........

. Group ITT

Cheirmen '  Repporteur
wr, tlaric N. BOMA (Careroon) | Mr. Suleimen FARAH<LODON
: ; (Djivouti)

k. i :

}2. Apbroval of the Final Report

! Bxsed on the reports of individual working groups and the points
liscussed and further refined during the plenaries, a draft final report
wes prepared end discussed; it was approved et the lzst plenaiy session
of the workshop. °° ° AL S o vt

[ B e
: e v

-
) . [ ¢ * ’ H *
} . . e
. !
3 .

}13. Closing of the Workshop

'5 T’né workshop was closed on 20 Decenber 1978. Lﬁ'. B. Kemian, Director,
BREDA, thanked the participants for their co-operation snd good efforts
phich were essentizl to the atteinnent of the gozls of the workshop.

; : :

!

; The perticipants expressed their sstisfaction with the results
sbtcined during the workshop and thanked Unesco for hzving made it
possible for them to come to the workshop. ‘

y ‘ .
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Gener:zl Discuscion Report

In the workshop 2 general discussion followed the country reports
"ar? the working papers presented in the plenary sessions. In this
discussion the participants considered the items pertinent to the
plenning and management of environnental education at the national
level, curriculur devclopment and preparation of tezching=-learning
reterizls, as well as tescher trzining in environmental education for
pre-gchool , primary, secondary levels and teacher trzining institutions
in the Africen region.

It was noted that education is a developing process in which
philosophies, approzches, methods, curricula and curriculum meterial
undergo & continuous evolution. The constantly increasing lknowledge
and understanding of the environment, science and technology and the-
new patterns cf humen life which they entail make changes in the
educztion.of children, youth and indeed zdults not only necessary btut
essentialﬁ .

Only 2 few yesrs cgo nost people in Africa regerded ocnvironmental
problens £s something which only the developed industrialized couniries
hed to contend with. At the tine, pollution was associrted chiefly with
" industrizl pollution, 2s the main threat to the environment, The effect
"of some developrent projects on the ecologiczl beclance were as yet to
be widely eppreciated.

In his interaction with the environment, man hes kmown a consider—
able developrent in his life quality, which has been schieved through
2 process of socicl and cultural evolution and advmnces in science and
technology, csoretimes leading to environmental .dcgradation. :

In recent years, 2s 2 result of ®velopment 2t the nationzl end
internationzl levels new ideas on the role and objectives of environ-
riental educztion hove energed. The Intergovernmental Conference on
Bavironnentzl Education orgenized by Unesco in cooperation with UNZP
at Tbilisi in 1977, the workshop in Belgrade end the expert nectings
that took place between 1976 and © 1977 in different parts of the
world, including the Africcn Regionzl Meeting of Experts on Eviron~
nental Education in Africz (Brazzaville, People's Republic of Congq,
1976), nztional and sub-regional meeiings organized by Member States
heve made it possible to forrmlate concepts that give bearings to
environmental education as it should be put into prectice.

In all these developments it is considered that the ultimete zim
of environmentzl educztion is to develop a world populction that is
aware of snd concerned atout the environment and its zssocizted problems,
end which has the knowledge, skills, attitudes, notivetion and commit-
ment to work individually =nd collectively towards solutions of cur-
rent problems and prevention of new ones,

To achieve the zbove objectives, environmertcl educetion should
_consider the environment in its totzlity - neturzl and man-made,
ecologicel, political, economic, technological, social, legislative,
cultural and aesthetic. 204 ‘ :
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Being an integral pert-of the education process, environnental
ducetion is not just one nore subject to be edded to existing progroonesd
ut should be incorporated into the prograunes intended for all learners
hotever their age. A new joint pattern of work must be drawn up,
nvolving home, cormunity end school, to introduce young people to
pvironmental issuese. Environcental education should serve as & catalyst
o cormon denor:inator in the renewal of contemporary ecucation. Clear
nd functionzl relationships rust be established and ceintaincd between
eeds, gozls, objectives, the curriculum and eveluation methocds to

jont learners toward a solution of the problems of the environment
o et least to better equip them in this regard,

o Plaming end lianagement of Environmental Education et the Netionel
Level

Mzny countries in the region recognize that there can be no hope of
Nnding vieble solutions to environmentzl protlems unless and until
yducation ot 211 levels is also suitably modified to enable people from
11 walks of life to comprehend, fror childhood onwards, the fundcoental
intercetions =nd inter-relctionships between hunens and their caviron-—
ient. To facilitzte this, zlternztive plenning and menegement of environ-

421 educetion at the nationzl level pust be developed.

; T4 wes clear frorm the netional reports resented by the pcrticipants
fhot in spite of the problens encountered in understanding the concept
)f environnentzl educction cnd the lack of resources to develop environ-
pentzl education progranmes, a number of countries in the region have
fpde sore edvences in developing end implementing environmentzl policy
it the nationzl level.

' Eavironnental education topics have been introduced in educetion
in the formzl (pre-princry, secondery and university) end non=fornal
pducation for youth, adults tnd the general public. .t the primzry
sducetion level, environmentzl educction topics of relevcnce to the

cdiate environuent have been jntroduced to provide supplecentary
pduczational resources. At the university level, efforts havo been nede
to introduce environmental topics through interdisciplinzry courscs.
Mvironcentzl problems are concidered to = lesser extent in some
mbjecte at the secondary school level, e.g., Socizl Studics, Environ-
pentzl Studies, or single subject areas.

- Different prograrmes for the generzl public and out-of-school
pouth end young adults centered on the environnent have been developed.
fn ncny ceses, the developmenis in environmental educciion hzve been
peconpenied by the estzblishment of new institutionzl arrangcments for
snvironnental education in different countries. For the forzal sector,
procremmes have either been developed or work is underway ‘o introduce
pnvironnentzl components into the tecching of traditional subjects in
the schools, and curriculum units 2nd teaching materizls in cnvironmentel
sducation are being prepared for particular environrental issucs relating
80 rurzl and urben life. Some examples of estzblishment of etrategies
and institutions to spearhezd developuenis in planning end nenc.gement

cesses in environmental education are the setting up of National

vironmental Institutes, Secretzriats and Councils, Agricultural Youth

tres in Mauritius, Youth Cemps, the Day of the Trece Progrzmmes, Curriculu
Devcloprent Centres, in Senegal, Central Africen Republic, Kenya, Gabon,
’°C°, C}uinee. Bissau, Ugendz, etc. At the higher education levels in many
bountrios, special courses, seminars end training sessions on environ—
sentel educetion topics hove been conducted. In some countries, at
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universities and institutes, special faculties, institvtes, or programmes
for environrentzl studies have been establiched., Some of the exzmples

of these are the Institute of Environuent a2t the University of Dekar,
Senegal, the Departnent of Snvironmental Studies at Kenystta University
College, and environmental education courses in departments of engineering
erchitecture, design, towm planning, egriculture and educction.

It wes zlso observed, however, thzt although progranmes znd insti-
tutins heve been set up, there ere many problems to be overcome before
environnentzl education becomes a reclity in the regiom.

In keeping with the nature of environmentel education, some extra~ -
curricular or informal activities emphasizing participation end
stiruleting initiztives hzve been undertaken in 2 nurber of countries.
These include excursions, study tours, and field studies, 2long with
zany other activities carried out by youth associations, olubs and
political movements. Youth have been involved in health and other
self=help -cerpaigns in some countries in the region,

" Youth camps have been orgenized.. Travelling exhibitions, corpetie-
tions, lectures on environmental topics have been used in order to
increase environmental consciousness., Mass media, radio, television,
filps and the press have Played e very inmportant role in rany countrizs
for the disceminction of environmental informztion. Publicotions have
populerized recent scientific findings and environrmental field days have
been held.’ In certain cases, councils for environmenial educztion have
been set up. Environmental education prograrmes ray not always be
conducted exclusively by pinistries of educotion but 2lso bty ministries
which are concerned with environnmentz? problens such as rcinistrics of
health, agriculture, land and mines, community development, znd where
it applies, by those ministries that have special responsibility for
the environment.

Iffective irplementation of environmentel education cells for the
developnent of appropriate teacher trzining progrzmmes. This requires
the articulation of the required competencies = regarding knowledge,
attitudes ang s%ills; the identification of torget populztions for the
training, both pre-service and in-service, of teachers of environmental
education; teachers of other subjects, teacher trainers znd educational
edministrators; assessment of related concepts end programmes; assesSse
ment of resezrch, experiences, rodels and ratericls useful %o environe
mentzl educztion, and the use of local environment: and comrmunity as
& lezming rcsource for environmental educztion.

Preliminary discussions on the planning and ranagerent of environ-
mental education stressed the following points s

. The participants stresced that the planning and edministration of
environzenial education were components of education planning which in
its turmm  is 2 component of the national development plen,

P;aning st take into account the political, economic, cultural end
educational structures of each country. Therefore, the problem.'will be
to assess the neceds, priorities and objectives of the Programmes es well
&8 evaluation methods,
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I+ is therefore izmportcnt thot considerstion be given to planning,
ydministrztion, eveluation of environmental education, in order to ensure
sn effective coordination of programmes in environmental education.

. It is 2lso necesszry to provide the finarcial resourcea necessary for
ipplenenting these progromees. .

_ The promotion of research in environmental educztion is an inportant
sorponent in the development end implementation.of environmental education
beccuse it develops new strategics in cnvironmental educetion cnd providcs

for continuous evzluation.

Any coherent flanning must define short and long term objectives and
pctivities end should also identify the differcnt stcges of planning ond
frplenentztion of the progranmes.

’ (2) The first stege is for starting activities, At this stage,

' e starting group cormposed of experis in charge ‘of colleeting d=tz
amd infornation necesscry in the plen dcveloprent processee should
be forued where it elrezdy does not exist,

(v) The second stage involves planning and developing wctivities,

(c) Te third stage is the inplecentztion stoge for the forescen
ectivities, .Participants insisted here on the need for cohecrence
and coordination of undertzken actions, in order to ovoid scattering
end westing the scarce resources,

Sy e e A ———

. Finelly, in the inmplementation of environmental ecucation, evzluztion
;s essentizl, Stock of the situztion must be tzken in order to determine
the achieverents and the failures.

; Y

2+ Curriculun pevelooment and Preparation of Teaching=Learning latericls
A in Environmental Education

Since the ulticzte aim of cnvironmentzl education is to encble people

ito understand the corplexities of the cnvironmient and the nesd for nations

;0 adopt their developmental activities in wrys which are hzarmonious with

Ahe environment, e new dimension to the efforts rade everywhere must be added
s‘to ioprove living conditions. Eavironrental educction rust also help to
icrea.te an awereness of the econouic, politicel and ecological interdependence
;of.the codern world so as to enhance a spirit of responsibility and solids=
‘arity anong netions. . This is 2 prerequisite for solving serious environ-
wentrl problems 2t the globzl level, as for example those releting to
.ocezns or to the contecination of the atmosphere.

t However, the mejor problems remein thogse familiar to the learners
fin their own home, cormunity end nztion and who should help the learners
%o ecquire: the knowledge, values and skills nececsery to help isolve those
!P!‘Oblen'-:‘u This means thet environmental education involves learning from
'ﬂ’l? environment as well as sbout the environnent, end in many situations
tthis v'iould require changes to be made in some estzblished approechee to
eteachmg' especizlly in formsl educetion. With the edoption of this
+prodblen-orientcd end zction-oriented approcch, environmental educztion
terely becomes both lifelong end forward looking. By its interdisciplinary
meture, as well as by bringing educztion nearer to the environment end -
to 11fe! envircnrental education can pley a considerzble role in the
Fenovztion of education systcms.
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The content selected, techniques, methods end materials dewveloped
for environrcentzl education rust be adapted to the needs of the lezrners,
Distinctions rust be rmade,in the role of environnmentcl education,
jn curriculun development for increzsed aworeness and undercstznding of
environmentzl problems arong the :general public (children, youth and
adults ); for preparing occupationzl groups whose responsibilities beeor
directly on environmentzl problems end opportunities, for exzople,
engineers, plenmers, architects, medical personnel, teachers, edninistrato
industrial managers end for trazining specizlists for research or other
work relating to the environmental sciences, There is & considercble
- need for innovation to cpprozches and methods for all of those levels
end types of environmentzl education, and for the exchonge of information
and experience within and cmong countries.

. In recent years, some efforts to foster the development of environ-
pmentel educztion have been made. Different stretcgies hzve been used in
these efforts. Some of these are the inclusion of environnentzl topics
in education, treining of personnel required for the developrient of
environmentzl education, development of teaching~learning raterials,
and research 2t the noationzl level for environmental education.

-, ! -

Sore examples of curriculun progrermes developed in the African
region in this period are primcry environmentzl science courses, and
environmentzl studies incorporated to various subjects in socizl studies,
nationcl and sub=regioncl education progroznes.

The perticipants considered the role of examinetions znd evaluation,
The workshop emphcsized the need to develop approprizte evaluation,
which would continuclly give informetion on needs of curriculum.dewvelopers
The need to develop appropriate exzmination tezhniques wes also
cophasized, Finelly, there is 2 need for developing or defining overall
stretegics which will define and develop the objectives, content, methods
end modalities of school and out~of-school environmentzl education et
different levels and for different groups.

It hes proved necessary to eveluate the general scope of environ-
mentzl education, its generzl gozls and its specific objectives which
the guiding principles should therefore define. These should tzke into
account the needs of the society, the psycho-motor, affective and intel-
lectuzl needs of the pupils and the subject matter to be covered.

Prograrmes should be developed as rmch 2s possible in reletion to
environmentzl education themes znd according to urgent issues ond
priorities 2s nature preservction, family, disecses, housing, etcC...

Contents, methods and teaching-learning matericls should be developed
for the different levels,

At the Pre-prinery level ¢ The child must be sensitized, its
curiosity must be fostered, and clso be taught to benefit fron its
immediste environment through such activities as excursions, poetry end
- song which will contribute to the understending of the environment.

At the Primary level : Mecnual, intellectual and crtistic activities,
vigits relzcted to environmental educztion should be orgnnized to ensble
the pupils to structure their knowledge of the environment end to adopt
positive sttitudes, 208 :




At the Secondery level : Environmental education will benefit
from the excursions, genmes ind practicels : school gerdens, enimal
husbandry, lsboratories, visits, gemes, etc, that will contribute to
giving the pupils en overall view of the environment,

Teacher Training Institutions : To lectures will be added manunl
activities on their iotediate environment, the marking of micro-plots,
enclysis of the arer surface fectures, concrete onirrl end plent study,
analysis and recorcing of collected dztez,

As for teaching-learning meteriels, their conception snd developrent
imply the type of evzluction which encbles thom to be tried out. These
matericls need to be tried out before they czn be relezscd for general
disseninztion, so &8 o ensure that they ere suitcble for sdcptztion.

The instructional metericls mey be printed as illustroted booklets,
andio-visuzl materizls, films, etc...

The success of curriculun developrent and preparction of tcaching.
=lccring meterizls- inplementetion depends on the orgonizestion end
coordinntion zmong adoinistrative a2nd ministerizl bodies end on adequcte
te~cher troining ot 211 levels (pre~primary, Primary, secondsry cnd
teacher treining instj..tuticns Do

t

3. Teacher Trzinine for Favironmentel Educetion

>y

Tho process of education depends on meny fectors : curricul:,
instructional mcterials, functional audio-visuel z2ids, school focilities
and s0 on. liost importznt of 21l are the tezchers who trenslate the
turricula into learning opportunities, thc tecchers who interpret the
trriculs and contimuzlly try to echieve the goals set out in the
urriculz, _ '

i : -
{ During the pest two decedes of intense curriculum davalopment in
Africc it has becore increxsingly cpporent th=t no instructionsl mcterizls
ere "tezcher proof", The curriculmn developers can conceive znd create
materials which should be eble to enzble the leefner to achieve almost
ly goal, However, when placed in the hznds of teachers, the mztericls
Mien get used in weys ond towards echieving objectives other thon those
Wriginally intended by the developers of the curricul-. Thus, tiic role
i the teacher in mcking use of curriculz, the different facilities in
the school end azbove 211 in influencing the bzhaviour of students 28 he
delps then to develop on understonding, sttitudes and skills ccnnot be
pderestinated, hence the importznce of effective teacher educction.
! In discussing teacher trzininz for cnvironmentel education, ihe
erticipents felt thet education im severzl Afriean countries hos been
mvironnental at least as for os the primery educotion is concerned,

the sense that it is reloted to o study of ncture and explores the
®n end society relationship., A large nuober of primery school teachers
e nevertheless untrzined and inexperienced end consequently lack the
Xpertise necessary for orgrnizing activities in environmental education.

L3 result, the methodology used is insufficiently sdapted to the nceds
€ the leamers, .
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- At the secondzry school level there is slso a grezt shortage of
treined and qualified teechers in the field of environmentel education.
In any cese the teacher training institutions for the secondary level
peem to have not started teacher training programmes in environmental
education.

At the level of university cducation 2 small nunbexr of institutions,
emong them Kenyatta University College, Narmtambe College {Uiandz),
Bunumbu Teachers College (Sierra Leone), Institute of Environmental
Sciences in the University of Dd&kear, hzve developed gencrzl environnenta
curricule for tezchers, :

The participents felt thet while encouraging the meny efforts and
achievenents that were cited in the discussions, there are some gaps
gnd shortconings thot need to be considered in the total development of
environmentel educction. Little coherent work seemsto hzve been done at
pre-school, primary end secondary levels, and even at the university .
level in ternms of innovations. Programmes must a2lso be developed for
educetors of environmental educetion for non-formal education.

i

1

]

1

. |

4. Sunmery |
i

1

|

In conclusion, it is necessary to rely on lcopl materizl and
finencial resources to meet the requirements in pre-service and in-servic'
teacher ecucztion. It wos also suggested that part of the in-service 3
teacher education be done at the expense of the cormunities. As training|
for environmenial educztion may be done by carecr teachers as well as by |
professionzls in other fields, it would certainly call for concerted
efforts and closer cooperation cznong them all.

{
Il
|
1
For the purpose of pre-service and ineservice teacher educztion, |
perticipants cgreed to first use the existing infrestructurc a2t the l
nationel level. It was recognized that ‘regionzl or intermnctional
institutions mzy be needed for training some types of teachers for 1
environmentzl éducction. To ensure pre=-scrvice education or in-service |
educetion, it is necessaery to know what type of people are to be trcined |
or retrained. ‘The definition of the profile of candidates for teacher
training is therefore an important pre-requisite.

For example, as secondary teazcher trziners, students who will be
recruited at differcnt university levels rust be at least graduates |
with broad generzl knowledge.

1t

For in-service teachere, environnmentzl aspects must be introduced i
in their usuzl refresher courses, for it mzy not be possible to organize |
special refresher courses on environmentzl education. The lengths of
the retrzining course should be related to the possibilities of ezch i
couniry. Their rhythm varies a2t the nationzl level, their frequency |
cen be long; once a year, for instence; but at the loc2l (provincial
levgl) the process must be a contimuous one. Furthcr, the training
should be organized by coupetent professionals, such es supervisors,
inspectors, curriculum developers, etc.
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Curricula and teaching-lesrning metericls should be prepered by
¢rainers end trzinees 80 8 to fulfill the expectations of the concerned
people and o contritute to the enrichment of their experiences.

Finclly, it is important not only to bring the teccher to essume
more responsibility, but specially to evaluzte his work in relction
‘4o the progress made in the field of environmental education.

j',.
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APPENDIX “I"

TABLES 11 - 15
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Table 11: Involvement of students in BLAC activities with this teacher. Other teachers,

and Other persons.

ACTIVITY This TOther TOther P’
1. Visiting the museum to study biological specimen. 0 06 09
2. Observing the behavior of a specific living thing . 33 55 1
3. Collecting water from a pond/lake/river and observe. 1 29 07
4, Observing breeding grounds of a harmful/uselul local insect,
(e.g, a housetly, mosquito, tsetse fly, bee, etc.) 20 42 09
5. Bringing some living things to the lab for further study. 9 48 a
6. Explaining behavior of a plant/animal you know well from home, or school . 41 55 22
7. Visiting a school garden or shamba for a biology iesson. © K 10
8. Looking at drawings of organisms which are found in Tanzania. 27 37 1
9. Reading a book or paper in order to search information on
East African /Tanzanian soils, flora or fauna. 9 29 15
9. Talking or writing about things you do at your home which are of
biological interest. 3 20 a3
10. Comparing eating habits of your home area and those of your fellow
classmates. 1 5 25
11. Finding out traditional methods of doing things e.g preserving food,
brewing alcohol, treating diseases, in a local area. 36 36 3
13. Tracing a local food chain around the school or your home area. 2 19 5
14. Observing/discussing any ecological problem around the school/village
e.g, shortage of firawooc, making of charcoal, soil erosion, etc. 30 49 18
15. Observing/discussing how the school handles refuse /garbage. © 1 08
16. Visiting the local hospital/heaith centre to study something. 08 07 09
17. Dissecting or observing the inside of a dissected animal. 17 <} 02
18. Observing microorganisms e.g, yeast, fungi, bacteria under the
microscope. 15 33 ol
19. Doing simple chemical tests on local foods like cassava /maize -] 37 1
20. Listening to a local exoert (from the university, research institute,
hospital etc.) speak about biological issues. 07 1 6

5 . information { . . ,

21. ldentifying living things around the school compound. 38 65 10
22. Drawing/labelling living things in their natural habitat. 37 72 09
23. Drawing/labelling preserved specimen in the lab. or class. 3 39 ol
24. Generating local names of plants/animals around the school. 30 33 08
25. Working with a biological model, e.g, of the heart, skeleton, etc. 54 22 03
26. Studying a filmsslides discussing/showing any biological phenomena. 1 07 07
27. Devising methods of solving an ecological problem. 09 © 07

28. Studying any current biological problem around your school or home and
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write a report. © 6 05
29. Comparing some traditional ways of explaining biological observations and arriving
at conclusions to the scientific way of explaining those observations. LY © o8
30. Reading about organisms living in other parts of the world. 23 31 20
c A , Linf .
31. Discussing how animal or human sewage is dealt with ina village ortowns. 18 27 20
32. Giving a local explanation of any biological phenomena. 18 27 18
33. Finding ways of saving a decaying environment (e.g, forest, lake, sea). 2 40 8
34. Discussing any controversial environmental issue facing your school or
country in groups and develop ways 1o make an informed assessment of
the consaquences of a proposed decision. 08 08 L))
35. Discussing the interrelationships of the animals in any Tanzanian
Game park. o 3 ?
36. Making or discussing a list of the animals in danger of extinction. 06 % 15
37. Discussing local causes of pollution in Tanzania or Africa in general. 07 B 2
38 Discussing relevance of recent discoveries in East Africa e.g, the use of
Crotalaria ochreleuca (marejea) or Azolla in improving soil fertility, or the
use of the improved charcoal stove and other devices to save charcoal
when cooking. 06 1 10
39. Discussing how pollution has endangered life forms in some parts of
the world. 09 © 09
40. Comparing traditional and modern methods of preventing soil erosion. 22 33 09
41. Participating in solving a problem facing your community environment,
e.g cleaning part of the city, planting trees, putting terraces on farms. 9 35 20
Evaluati : Lint .
42. Examining the adequacy of data, and validity of conclusions from a book,
newspaper, or local story discussing a biological problem 08 09 2
43. Doing a project on the biology of an important organism found in Tanzania. 04 09 06
44. Looking for authority /assumptions underlying a certain  biological
phenomena. 07 07 06
45. Using your knowledge of other subjects (e.g, chemistry, geography,
physics etc. in addressing a biological problem. 27 33 14
(.) Present T= Prasent teacher

Other T = Other Teacher (e.g in previous classes, or subjects other than Biology)

Other P = Other person- including parents, siblings, peers, etc.

Numbers indicate % of students in the overail sample {N=99).
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Table 12: Students involvement with activities in BLAC instrument with their

respective teachers.

% Students recalling doing activity with this
teacher
ACTIVITY

T 2 I3 _T4 —

Collecti ! . - Lint .
1. Visiting the museum to study biological specimen. 0 06 B 09
2. Observing the behavior of a specitic living thing . 17 4 33 48
3 Collecting water from a pond/lake/river and observe. o] 06 23 1<
4. Observing breeding grounds of a harmful/useful local insect,

(e.g, a housefly, mosquito, tsetse fly, bee, etc.) 03 41 23 22
5. Bringing some living things to the lab for further study. 0 18 43 3
6. Visiting a school garden or shamba for a biology lesson. 0 0 33 09
7. Looking at drawings of organisms which are found in Tanzania. 10 24 47 26
8. Reading a book or paper in order 1o search information on East African
fTanzanian soils, flora or fauna. 10 0 43 3
9. Finding out traditional methods of dcing things e.g preserving food,
brewing alcohol, treating diseases, in a local area. 38 59 40 B
10. Tracing a local food chain around the school or your home area. 03 53 23 17
11. Observing/discussing any ecological problem around the school/
village e.g, shortage of firewood, making of charcoal, soil erosion, &¢.07 35 47 35
12. Observing/discussing how the school handles refuse /garbage. 0 ©r 33 0
13. Visiting the local hospital/health centre to study semething. o 0 07 0
14. Dissecting or observing the inside of a dissected animal. 14 0 10 0
15. Observing microorganisms e.g, yeast, fungi, bacteria under
the microscope. 03 06 37 09
16. Doing simple chemical tests on local foods like cassava /maize. 03 8 33 04
17. Listening to a local expert (from the university, research institute,
hospital etc.) speak about biological issues. 03 0 20 0
C I . Lint .
18. Explaining behavior of a plant/animal you know well from home,
or school . 14 65 47 52
19. Talking or writing about things you do at your home which are of
biclogical interest. 10 06 23 09
20. Comparing eating habits of your home area and those of your fellow
classmates. 0 8 23 04
21. Discussing how animal or human sewage is dealt with in a village
or towrs. 07 214 33 09
22. Giving a local explanation of any biclogical phenomena. 07 2 30 22
23. Finding ways of saving a decaying environment (e.g, forest,
lake, sea). 07 24 0 3

24, Discussing any controversial environmental issue facing your
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school or country in groups and develop ways to make an informed

assessment of the consequences of a proposed decision. 14 06
25. Discussing the interrelationships of the animals in any Tanzanian

Game park 0 o]
26. Making or discussing a list of the animals in danger of extinction. 0 06
27. Discussing local causes of pollution in Tanzania or Africa in general.03 o]

28 Discussing relevance of recent discoveries in East Africa e.g, the use of
Crotalaria ochreleuca (marejea) or Azolla in improving soil fertility,
or the use of the improved charcoal stove and other devices to save

charcoal when cooking. 07 0
29, Discussing how pollution has endangered life forms in some parts
of the world. 03 0
30. Comparing traditional and modern methods of preventing
soil arosion. 03 47
31. Participating in solving a problem facing your community environment,
e.g cleaning part of the city, planting trees, putting terraces on farms.24 174
i
32. Identifying living things around the school compound. 14 65
33, Drawing/labelling living things in their natural habitat, 07 7
34. Drawing/labelling preserved specimen in the lab. or class. 24 47
35. Generating local names of plants/animals around the school. 07 35
36. Working with a biological model, e.g, of the heart, skeleton, etc. 55 29
37. Studying a film/slides discussing/showing any biological
phenomena. 10 06
38. Devising methods of solving an ecological problem. 03 0
39. Studying any current biological problem around your school or
home and write a report. 07 2
40. Reading about organisms living in other parts of the world. 2 24
V. i nviron |information
41. Examining the adequacy of data, and validity of conclusions from
abook, newspaper, or local story discussing a biological problem. 03 1”4
42. Doing a project on the biology of an important organism found
in Tanzania. 07 o]

43. Comparing soma traditional ways of explaining biological
observations and arriving at conclusions to the scientific

way of explaining those observations. 14 06

44. Looking for authority /assumptions underlying a certain biological
phenomena. 0 06

45. Using your knowledge of other subjects (e.g. chemistry, geography,

physics etc.in addressing a biological problem. 28 29

07

03

20

20

30

27

57
50
30
50
50

03

23
30

07

33

04

o

09

09

26
35
30
30
73

26

04

04

04

{) T1= Mrs. Maganga
T2= Mr. Mifano
T3= Mrs. Chapuchapu
T4= Mr. Moyo

Numbers indicate % in each class for each category.
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Table 13: Students' perceptions ol the relative involvement of other teachers in

promoting particular biology learning activities.

ACTIVITY % of students from each class

CHi CT2 CT3 CT4( )

Caliodti ! — . | informat

1. Visiting the museum to study biological specimen. 07 0 0 04
2. Observing the behavior of a specific living thing . 59 06 80
3.Collecting water from a pond/lake/rivar and observe. 35 06 35 07
4. Observing breeding grounds of a harmful/useful local insact,

(e.g, a housefly, mosquito, tsetse fly, bee, etc.) 66 06 47 35
5. Bringing some living things to the lab for further study. 35 06 3 61
6. Visiting a school garden or shamba for a biology lesson. 28 © 27 57
7. Looking at drawings of organisms which are found in Tanzania. 48 24 43 26
8. Reading a book or paper in order to search information on East
African /Tanzanian soils, flora or fauna. 38 0 k] as
9. Finding out traditional methods of doing things e.g preserving food,

brewing alcohol, treating diseases, in a local area. 4 © 40 44

10. Tracing a local food chain around the school or your home area.
11. Observing/discussing any ecological problem around the schoolivillage

e.g, shortage of firewood, making of charcoal, soil erosion, etc. 65 0 60 48
12. Observing/discussing how the school handles refuse /garbage. 03 06 <] 22
13. Visiting the local hospitalthealth centre to study something. 0 0 <] 3
14. Dissacting or observing the inside of a dissected animal. 10 0 3 3
15. Observing microorganisms e.g, yeast, fungi, bacteria under

the microscope. 31 0 67 17
16. Doing simple chemical tests on local foods like cassava /maize. 35 06 47 52
17. Listening to a local expert (from the university, research institute,

hospital etc.) speak about biological issues. 07 174 B o
c I . Lint .

18. Explaining behavior of a plant/animal you know well from home,

or school . 52 47 67 48
19. Talking or writing about things you do at your home which are
of biological interest. 35 06 20 ¢}
20. Comparing eating habits of your home area and those of your

fellow classmates. 2 06 20 09
21. Discussing how animal or human sewage is dealt with in a village

or towns. 45 0 37 1 ¢]
22, Giving a local explanation of any biological phenomena. a 06 40 09

23. Finding ways of saving a decaying environment
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(e.g, forest, lake, sea). 52
24. Discussing any controversial environmental iscue facing your
school or country in groups and develop ways to make an informed

assessment of tha consequences of a proposed decision. 0
25. Discussing the interrelationships of the animals in any Tanzanian
Game park. 2

26. Making or discussing a list of the animals in danger of extinction. 28
27. Discussing local causes of pollution in Tanzania or Africa
in general. 24
28 Discussing relevance of recent discoveries in East Africa e.g,
the use of Crotalaria ochreleuca (Sw.marejea) or Azolla in
improving soil fertility, or the use of the improved charcoal stove

and other devices to save chaicoal when cooking. 10
29, Discussing how pollution has endangered life forms in some parts
of the world. 10
30. Comparing traditional and modern methods of preventing
soil erosion. 45

31. Participating in solving a problem facing your community
environment, e.g cleaning part of the city, planting trees,

putting terraces on farms. 41
32. Identifying living things around the schoof compound. 90
33. Drawing/labelling living things in their natural habitat. 20
34, Drawing/labelling preserved specimen in the lab. or class. 45
35. Generating local names of plants/animals around the school. 31

36. Working with a biological model, e.g, of the heart, skeleton, etc. 28
37. Studying a film/slides discussing/showing any biological

phenomena. 03
38. Devising methods of solving an ecological problem. 7
39. Studyi'.g any current biological problem around your school or

home and writing a report. 14
40. Reading about organisms living in other parts of the world. 49
Evaluati : Lint .

41. Exaniining the adequacy of data, and validity of conclusions from a book,
newspaper, or local story discussing a biclogical problem. 0
42. Doing a project on the biology of an important organism found
in Tanzania. 14

43. Comparing some traditional ways of expiaining biclogical
observations and arriving at conclusions to the scientific way

of explaining
those observations. 24
44. Looking for authority /assumptions underlying a centain
biological phenomena. 03

45. Using your knowledge of other subjects (e.g, chemistry,
geography, physics etc. in addressing a biological problem. 48

06

06

06

06

06

06

06

06

06

06

43

07

20

20

40

43

67
83
67
53
30

30
40

07

37

09

09

09

30

39

70
78
22
35

09
22

09

04

30




CT1= Class of Mrs. Maganga(School A)
CT3= Class of Mrs. Chapuchapu(School B)
CT2= Class of Mr. Mifano(School A)

CT4= Clas of Mr. Moyo(School C)

Table 14: Students' learning experiences from non formal sources versus fathers’

occupation.
ACTIVITY % Overall fathers occupation (....)
(0] (87 (0] Q4 05
Collecti ! - . Lint .
1. Visiting the museum to study biological specimen. L3 04 0 04 18
2. Observing the behavior of a specific living thing . 6 1 0 1 0
3. Collecting water from a pond/lake/river and observe. 06 07 0] 1 0
4. Observing breeding grounds of a harmiul/useful locai insect,
{e.g, a houssfly, mosquito, tsetse fly, bee, etc.) 09 14 0 04 09
5. Bringing some living things to the lab for further study. 0 0 0 0 0
6. Visiting a school garden or shamba for a biology lesson. 6 04 0 07 B
7. Looking at drawings of organisms which are found in Tanzania. B 14 0 1) 27
8. Reading a book or paper in order to search information on East
African /Tanzanian soils, flora or fauna. 28 1 0 0 27
9. Finding out traditional methods of doing things e.g preserving food,
brewing alcohol, treating diseases, in a local area. 44 32 0 22 18
10. Tracing a local food chain around the school or your home area. 25 14 o 1 0
11. Observing/discussing any ecological problem around the
schoolwvillage e.g, shortage of firewood, making of charcoal,
soil erosion, etc. 24 14 0 9 09
12. Qbserving/discussing how the school handles refuse /garbage. 16 0 0 07 09
13. Visiting the local hospital/heaith centre to study something. 3 04 0 04 27
14, Dissecting or observing the inside of a dissected animal. 06 0 0 0 0
15. Observing microorganisms e.g, yeast, fungi, bacteria under
the microscope.03 0] 0 0 0
16. Doing simple chemical tests on local foods like cassava /maize. 25 07 0 0 09
17. Listening to a local expert (from the university, research institute,
hospital etc.) speak about biological issues. 25 1 0 1 18
18. Explaining behavior of a plant/animal you know well from home,
or school . 34 2 0 1 18
19. Talking or writing about things you do at your home which are
of biological interest. 50 2 0 22 46
20. Comparing eating habits of your home area and those of your
fellow classmates. 34 14 0 26 27

22. Discussing how animal or human sewage is dealt with in a village

219



or towns. 28
21. Giving a local explanation of any biological phenomena. 22
23. Finding ways of saving a decaying environment

(e.g, forest, lake, sea). 34

24. Discussing any controversial environmental issue facing your
school or country in groups and develop ways to make an informed

assessment of the consequences of a proposed decision. 19
25. Discussing the interrelationships of the animals in any Tanzanian
Game park. ]

26. Making or discussing a list of the animals in danger of extinction. 31
27. Discussing local causes of pollution in Tanzunia or Africa
in general. 16
28 Discussing relevance of recent discoveries in East Alfrica e.g,
the use of Crotalaria ochreleuca (Sw.marejea) or Azolla in
improving soil fertility, or the use of the improved charcoal stove

and other devices to save charcoal when cooking. 13
29. Discussing how pollution has endangered life forms in some parts
of the world. 13
30. Comparing traditional and modern methods of preventing
soil erosion. %6

31. Participating in solving a problem facing your community
anvironment, e.g cleaning part of the city, planting trees,
putting terraces on farms. 3

Generating new information from environmental experiences

32. Identifying living things around the school compound. 19
33. Drawing/labelling living things in their natural habitat. 19
34. Drawing/labelling preserved specimen in the lab. or class. 0
35. Generating local names of plants/animals around the school. 06

36. Working with a biological model, e.g, of the heart, skeleton, etc. 09
37. Studying a film/slides discussing/showing any biological

phanomena. L]
38. Davising methods of solving an ecological problem. 13
39. Studying any current biological problem around your school

or home and write a report. 13
40. Reading about organisms living in other parts of the world. 34
Evaluati . Lint .

41. Examining the adequacy of data, and validity of conclusions from
abook, newspaper, or local story discussing a biological problem. 28
42. Doing a project on the biology of an important organism found in
Tanzania. 3
43. Comparing some traditionai ways of explaining biological
observations
and arriving at conclusions to the scientific way of explaining

those observations. 13
44. Looking for authority /assumptions underlying a certain
biological phenomena. 16

45. Using your knowledge of other subjects (e.g, chemistry,
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geography, physics etc. in addressing a biological problem. 9 14 0 07

enee

( )parental occupation (Fathers job):

O1= Professional parents e.g doctors, lawyers,et cetera.

02= Semi-profassional parents, Secretarial workers, nurses, et cetera,
O3=Peasants/farmers

O4alUnemployed
O5=0thers

Table 15: List of Selected UNESCO-UNEP Publications Relevant for
Environmental Education at Secondary Schools Level.

No. Title Year
1. trends in Environental Education E since the Tbilisi Conference

1983 ‘
2 Guide on Gaming and Simulation for EE 1983
3 Educational Module on Environmental Problems in Cities 1983
4 EE Module for Pre-Service training of Science Teachers and

Supervisors for Primary Schools 1983
5 EE Module for In-Service Training of Science Teachers and

Supervisors for Secondary Schools 1983
6. EE Module for Pre-Service Training ol Social Science

Teachers and Supervisors for Secondary Schools 1985
7 EE Module for In- Service Training of Social Science

Teachers and Supervisors for Secondary Schools. 1985
8 Guide on EE Evaluation at School 1985
9. Interdisciplinary Approaches in EE 1985
10. A problem Solving Approach to EE 1985
11. Environmental Education Module on desertification 1985
12. A Comparative Survey of the Incorporation of Eniromental

Education in School Curricula 1985
13. The Balance of "Lifekind": An Introduction to the 1985

Human Environment
14. Analysis of Results of EE Pilot Projects 1985
15. EE: Principles of Teaching and Learning 1985
16. EE Module on Health, Nutrition and the Environment 1985
17. Procedures for Developing an EE Curriculum 1986
18. Guidelines for Developing Non Formal EE 1986
19. EE In Technical and Vocational Education 1986
20. Strategies For training of Teachers in EE 1987
21. EE: A Process for Pre-service eacher Training

Curriculum development 1988
22. Prototype EE Curriculum [or the middle School . 1989
23. Special Issue- Harvesting One Hundredfold

Key concepts and case Studies in EE 1989

Source: United Nations Environment Program, Nairobi, 1990.
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