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ABSTRACT

The study is an attempt to ascertain the status of environmental education
in secondary science teacher education programmes in the Sudan's universities
and the science programmes of the secondary school curriculum. In addition, it
explores how the shortcomings of these programmes could be rectified in
accordance with the emerging philosophy of environmental education.

Four instruments were used to collect the research data. Science teacher
educators' and science teachers' questionnaires used previously in Malaysia, were
modified and adapted for this study. Students' questionnaires were developed by
the researcher. The research instruments were pilot tested in the Sudan in
December 1991, and used in the main study in February/March 1992.

The research respondents comprised 20 science teacher educators, 88
science teachers, 107 prospective science teachers and 240 secondary school
students. They were selected from colleges and faculties of education in the
Sudan's universities and Khartoum state academic secondary schools, in the
academic year 1991/1992.

It was found that Environmental Education perspectives were poorly
incorporated into both secondary science teacher education programmes and the
science programmes of the Sudan's secondary school curriculum. Need exists for
the shortcomings of these programmes to be rectified and the constraints hindering
their environmentalisation addressed. Both prospective science teachers and
secondary school students are well aware of the Sudan's environmental concerns.
They perceived themselves competent to investigate, evaluate and take action in
issues related to their environment. They also expressed positive attitudes towards
the environment and the incorporation of environmental education perspectives
into the science programmes of the Sudan's secondary schools.

A set of Environmental Education guidelines was finally developed. They
are based on the findings of this study survey, experts' opinions obtained from the

literature, as well as the author's own conception of what Environmental



Education for science teachers should be. They are presented in three domains: (1)
knowledge of basic environmental concems; (2) skills for teaching environmental

issues and values; and (3) attitudes favourable to Environmental Education.
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The Thilisi Declaration adopted and issued by the UNESCO conference on
environmental education (EE) assessed the urgency of the possibility of eco-
catastrophe and set forth guidelines for creating public awareness of the

environment. The UNESCO-UNEP experts (UNESCO, 19774, p.70) stated that:
"In the long run nothing significant will happened to reduce local
and international threats to the environment unless widespread
public awareness is aroused conceming the link between the
environmental quality and continued satisfaction of human needs"

Environmental education in the Sudan had its beginnings in the growing
world-wide concerns about the environmental crisis in the last few decades. The
country's urgent needs for sustainable development, international and regional EE
efforts and the EE activists' pressure are the main factors that urge the government
to adopt the current EE policies (Elkhalifa and Mohammed, 1991; Mohammed,
1984, 1983).

The Sudan has current education reform policies for the incorporation of
EE perspectives in the general and higher education curricula including the
following: (Min. Educ., 1992; the Sudan's Environmental Strategy, 1992; NCHE
Act, 1990).

1- Adoption of an interdisciplinary approach in the basic education curriculum
(grade 1 to 8) involving content, teaching and learning approaches and
assessment procedures;

2- Amalgamation of the traditional academic and vocational secondary school
curriculum into a comprehensive secondary school curriculum. The new
curriculum emphasises the following:

A- More time for vocational education than at present, by the year 2002, it should

constitute 60% of the curriculum at this level;



B- Decentralisation of the curriculum, introduction of a new streaming system and
new fields of specialisation. This should be subject to the social and natural
environment of the school,

C- Introduction of environmental studies as an examinable subject in the Sudan
School Certificate Examinations starting from the academic year 1992/1993;

3- Introduction of EE, population education and nutrition and health education in
the general education (basic and secondary) as cross curriculum themes;

4- National and state university programmes and plans of action should be

orientated to the county's natural and social environment. In addition,

environmental studies should be introduced as a field of specialisation in all
universities.

Environmental educators have unanimously indicated that the key to the
environmentalisation of the education system is the classroom teacher (Poch,

1993; Gayford, 1991; Selim, 1990, 1986; Wilke, et al., 1987; Stapp, 1983). Wilke

(1985, p.1) stated that:
"The key to the successful EE is the classroom teacher, if teachers
do not have knowledge, skills and commitment to environmentalise
their curriculum, it is unlikely that environmentally-literate students
will be produced in our K- 12 schools".

The education and training of teachers has been recognised by successive
UNESCO-UNEP conferences and reported as "priority of priorities" for research
and action in promoting EE (UNESCO-UNEP, 1990, 1988, 1987, UNESCO,
1986a and b, 1980, 1977b).

In the Sudan, an inter-institutional programme (IP) was organised by the
Institute of Environmental Studies (IES), the University of Khartoum, Bakht
Elruda Institute of Education and the Sudanese Commission for UNESCO. In its
four successive workshops for planning EE in the Sudan the urgent need for
education and training of teachers for EE was recognised (Mohammed and

Ahmed, 1991; Mohammed, 1985, 1984, 1983).



During the 1980's the IP successfully introduced EE into primary and
intermediate school teacher training institute programmes. It also carried out
considerable work for the environmentalisation of the teaching and learning
resources at all levels of education (Elkhalifa and Mohammed, 1991, 1986).

Empirical research has revealed that little progress was made in the
environmentalisation of the secondary school curriculum. Critical need exists for
education and training of teachers for EE in all secondary subjects (Ali, 1987,
Androga, 1986; Salih, 1983).

Therefore, this study is mainly to examine whether traditional SSTEPs in
the Sudan's universities are capable of producing environmental educators who
can implement the policies of the current education reform, in addition, what are
the shortcomings, if any, in these programmes and how effectively they can be
rectified in accordance with the emerging philosophy of EE.

L1 Overview of the study

The present study is presented in eight chapters. Chapter 1 provides an
account of international aspects of EE, the research problem, its purposes,
significance and limitations.

Chapters 2 and 3 present the theoretical background of the study. Chapter 2
highlights the Sudan's environmental issues and the response of the country's
education system to the EE movement. Chapter 3 presents the review of the
literature in STs' education and training for EE.

The development of the research instruments is described in chapter 4 and
5. In addition, these chapters provide an account of the population and sampling
procedure, detailed information on the research field work, as well as the
validation procedures for the research instruments.

The research results are presented in chapter 6 and discussed in chapter 7.
The discussion is based on research findings in chapters 2 and 3 of this study as

well as the relevant literature in the field.



The final chapter presents the proposed EE guidelines. These guidelines it
is hoped will rectify the shortcomings of SSTEPs in the Sudan's universities
regarding the EE question.

1.2 The int onal { EE

It was during the UN Conference on the Human Environment, Stockholm,
Sweden, 1972, that for the first time governments at the highest level came
together to take stock of what mankind had done to the environment of which they
wére an integral part. Industrialised countries expressed their shock at what had
happened to them in the process of industrialisation and rapid development while
developing countries identified poverty and under-development as the major
factors of their environmental degradation (Ghaznawi, 1990).

- Thus, in the light of this global concern about the environment,
a number of measures were considered to correct this state of affairs. One of these
measures was the international EE programme. Recommendation 96 of the

Stockholm conference stated that:
"The Secretary General, the Organisation of the UN System,
especially the UNESCO and other international agencies concerned
should after consultation and agreement, take the necessary steps to
establish an international programme in EE" (UN, 1972, p.9).

The major influential international documents (UN, 1972; UNESCO, 1980,
1977b, UNESCO-UNEP, 1978a and b, 1976) and The UN International EE
Programme (IEEP) organised by UNESCO-UNEP focused on the needs and
formulated the word-wide adopted EE goals, objectives, and main guiding
principles. These foundations as stated in the Belgrade Charter (UNESCO-UNEP,
1976) are the following:

1- The goals of EE are:
- to foster clear awareness of, and concern about, economic, social, political and

ecological interdependence in rural and urban areas;



- to provide every person with opportunities to acquire the knowledge, values,
attitudes, commitment and skills needed to protect and improve the
environment;

- to create new patterns of behaviour of individual, groups and society as a whole
towards the environment.

2- The main categories of EE objectives are:

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

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

- Attitudes: to help social groups and individuals acquire a set of values and
feelings of concem for the environment and the motivation for actively
participating in environmental improvement and protection.

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

- Evaluation abilities: to help individuals and social groups to evaluate
environmental measures and educational programmes in terms of ecological,
political, economical, sociological and educational factors;

- Participation: to provide social groups and individuals with an opportunity to be

actively involved at all levels in working towards resolution of environmental

problems;
3- The guiding principles for EE are that it should:
- consider the environment in its totality;
- be a continuous life long process;
- be interdisciplinary in its approach;
- emphasise the process of learning;
- be concerned with refinement of problem solving skills;

- use the community as a learning resource;



- utilise diverse learning environments and a broad array of educational
approaches to learning/teaching with due stress on practical activities and first
hand experience;

- promote the values, ethical and moral aspects of the environment.

International, regional and national attempts to lay the educational
foundations that incorporate EE perspectives in the educational curricula during
the early stage of its formulation, include the following: (UNESCO, 1980)

1- National polices and mechanisms to cater for EE;

2- Sound educational theories in the design, development and implementation of
EE curricula;

3- Empirical research to elaborate the Tbilisi Conference Objectives and translate
them into applicable and manageable programmes.

The need for the training of personnel was documented at the Tbilisi
Conference, specifically recommendations 10, 11, 17 and 18. These Conference
Recommendations emphasised the need for teachers to understand the importance
of EE in their teaching and called for steps to be taken in order to provide
appropriate training for teachers in EE (UNESCO-UNEP, 1978b).

On the basis of the above recommendations, the UNESCO-UNEP experts
developed a series of experimental EE modules for training of primary and
secondary school teachers and supervisors. These modules were prepared and
adopted on a national and regional basis world-wide (UNESCO-UNEP, 1984,
1981)

Ten years after Tbilisi UNESCO-UNEP organised the International
Congress on EE and Training, in Moscow. The congress was attended by 300
experts from 85 UN Member States. It took stock of EE development since 1977
and established EE strategies for the 1990's. The two concrete recommendations
addressed to the UNESCO and the UNEP by this congress were to announce the
1990's as the Decade of EE and to organise the next international congress in

1995. The proposed congress is mainly to identify the priorities and spearhead the



development of EE towards the first decade of the 21st century (Ghaznawi, 1990;
UNESCO-UNEP, 1987).

Environmental education today has achieved a recognised status world-
wide, reflected in numerous declarations stating the urgent need for its
incorporation into education curricula at all levels, as well as the development of a
body of pedagogical expertise relating to its concepts, methods and teaching
materials. This expertise has gfown out of much thought and debate, pilot
projects, research results etc., and the critical contribution of UNESCO-UNEP as
a driving force in all that, through the creation and operation of its EE
programmes world-wide.

In curriculum terms, the gaps between theory and practice in the life of any
education innovation is a long journey. Chapters2 and 3 of this study will present
empirical research findings that show EE status and trends in SSTEPs at the
university level, as well as the planning and implementation barriers that need to
be dealt with if EE perspectives are to be realised.

1.3 Statement of the research problem

Educating STs for their dual role as science and environmental educators
requires SEs to review the traditional SSTEPs in the light of the emerging
philosophy of EE, to explore how effectively they can be organised to cater for
EE, as well as how the support for EE within and outside teacher education
institutions can be established (UNESCO, 1986a and b, 1980, 1977b) Selim

(1977b, p.134) stated that:

"Competent teachers do not emerge by good luck, they must acquire
and practice the attributes of competency and skills during their
education. Thus teacher training colleges and universities must
review their teacher education programmes in the light of the
emerging philosophy of EE. This also must be planned to use as
effectively as possible, the time spent on studying EE and relevant
courses".



In the Sudan, to date, little if any thing, is known about the response of
SSTEPs to the environmental question, and how STs are being prepared as
environmental educators or whether they are being prepared at all.

Research has revealed that Khartoum state's secondary school chemistry
teachers were not approaching their subject environmentally (Ali, 1987). Whether
this is the case with biology and physics teachers is questionable. In addition, if
this is the case with the three groups' members, or some of them, the uestion
arises whether this problem derives from what was taught in teacher education
institutions or from the science programmes taught in secondary schools.
Considering all that, also, how can the shortcomings, if any, of these programmes
regarding EE question be rectified?

Moreover, researchers in science education in the Sudan have pointed out
that most of the current science programmes in secondary schools have been
imported from the Arab or western countries. They wefe not planned in
accordance with the Sudanese students’ knowledge and attitudes and they do not
encourage the active participation of the learner in teaching and learning processes
(Ali, 1987, Androga, 1986; Lutfi, 1984). The scope of EE involves knowledge,
beliefs, values and attitudes in relation to individuals, other people and the
environment (Poch, 1993; Gayford, 1993, UNESCO, 1980, 1977a and b). In
addition, the learners' knowledge and attitudes are the central factors in the
success of any educational innovation (Fish, 1989; Bishop, 1986). Therefore, in
conjunction with the above issues, this study investigated how PTs and SSs as
consumers of the programmes above, perceived their environmental knowledge,
attitudes and sources of information.

1.4 Purposes of the study

In the light of the research problem outlined above (section 1.3), the main

purposes of this study are the following:

1- To ascertain EE status in SSTEPs in the Sudan' universities, and science

programmes of the Sudan's secondary school curriculum;



2- To assess the need for the incorporation of EE perspectives into these
programmes;

3- To investigate PTs' and SSs' perceived environmental knowledge, attitudes and
sources of information;

4- To develop a set of EE guidelines to rectify the shortcomings of SSTEPs, if any
exist, in accordance with the emerging philosophy of EE.

L5 Sienifi £l '

The Sudan is characterised as a country endowed with vast natural
resources, as well as all the potential to be the world's basket of food. Currently
educating its population at large to preserve these resources and to utilise them
rationally for their own benefit and the entire world population are very much
debated topics. Politically this issue is seen as the major factor for the country's
stability and its future. In addition, it is recognised by policy makers as the factor
that should be given priority in all development plans.(The Sudan's Environmental
Strategy, 1992; Mohammed, 1985, 1984, 1983). Therefore, the data collected by
this study might be useful for all government agencies to formulate environmental
policies that would help in educating environmentally literate citizens.

In the Sudan, research in teacher education and training is relatively rare.
This study might be the first of its kind to address the environmentalisation of
SSTEPs in the Sudan's universities, as well as investigating the university and
secondary school students' environmental knowledge, attitudes and information
sources. As a result, the data collected and the guidelines proposed by this study
might be useful for educators to formulate policies for "greening" the Sudan's
education. They might also help in identifying how future teachers be educated to
implement these policies. In addition, they might also form a frame of reference
for other researchers in the area of teacher education and training.

The current education reform in the Sudan targeted teacher education and
training as the key issue for its success. Ten new secondary teacher education

institutions are planned and fifty primary and intermediate teacher training



institutes will be upgraded to university level by the year 2002 (Min., Educ,

1992). Consequently the findings of this study would be a baseline for those who

will shoulder the responsibility of establishing curricula with a green vision in

these institutions.
Many curriculum developers (Gough, 1989; Grieg et al., 1989; Hicks,

1988; Reardan, 1988), as well as environmental educators (Poch, 1993; Selim;

1990, 1986, Elkhalifa and Mohammed, 1991, 1986) are in favour of "greening"

future education policies. They urge teacher education institutions to formulate

programmes for the 21st ceritury to address the future demand of the world.

Therefore, the findings of this study might be useful to educators word-wide and

specifically for the Sudan's neighbouring African and Arab countries to

incorporate EE perspectives into their education systems.

1.6 Limitation of ¢ |

This study is limited to the following:

1- Variables specified by the research instruments (chap. 5, section, 5.5);

2- Secondary science teacher education programmes taught in the academic year
1991/1992 in Omdurman Faculty of Education, University of Khartoum, Juba
College of Education, University of Juba and Atbra Faculty of Education,
University of Wadi Elnil.

3- Science programmes of the Sudan's secondary school curriculum in the
academic year 1991/1992;

4- As with all studies based on the use of self-reported instruments, this research
relied on the willingness of the respondents to give full and honest answers to

the questionnaires' items.
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1.7 Definition of terms

Environmental education: is the process of recognising and clarifying the
values, attimdes, and concepts necessary to understand and appreciate the
interrelatedness among man, his culture, and his biophysical environment. It also
emphasises the individual's practice in decision-making about issues concerning
environmental quality (ALECSO, 1978, 1977).

Smndm_smmmhm_ﬁdumwmm A 4 or 5 year pre-
service concurrent degree course when educational and professional disciplines
are incorporated into a basic science degree programme.

Environmental knowledge: According to Good (1973, p. 325) knowledge
is figuratively defined as the "accumulated facts, truth, principles and information
that the human mind has access to or the product of the operation of man's
intellect, either within or apart from human experience”. Moreover, the widely
used classification scheme for the cognitive variables, presented in Bloom's
Taxonomy of Educational Objectives (Bloom, 1956) classified knowledge into
three main categories: (1) knowledge of specifics (facts and terminology), (2)
knowledge of ways and means of dealing with the specifics (action strategies) and
(3) knowledge of the universal and abstractions in a field (principles,
generalisations, theories and structure). Thus on the basis of this definition, in this
study students' perceived environmental knowledge is defined as their perceived
knowledge of environmental concerns (issues, problems and solutions), their
knowledge of how to take actions in issues related to their environment, as well as
their perceived ability to use EE teaching methods; and approaches.

Environmental attitudes: Many technical definitions of the term ‘attitudes'
have features in common. According to Fred (1986, p. 130) "An attitude is an
organised predisposition to think, feel, perceive and behave towards a referent or
cognitive objective (a referent is a category, class or set of phenomenon)”. Hawes

and Hawes (1982, p. 19) define attitude as "a general predisposition or mental set
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with regard to any persons, beliefs or other entities”. Good (1973, p. 49) defined

‘attitudes’ as:

"Predispositions or tendencies to react specifically towards an
object, situation, or value, usually accompanied by feeling and
emotion. Thus they can be classified as verbal attitudes (what the
reacting person says) and behavioural attitudes (what he actually
does when he is confronted with the affect-producing stimuli).
Attitudes cannot be directly observed but must be inferred from
overt behaviour, both verbal and non-verbal".

Therefore, on the basis of these definitions in this study students'
environmental attitudes were defined as their expressed opinions, feelings, values
and perceptiqng towards the environment, about the incorporation of EE
perspectives into science programmes, as well as their perceptions of the value of

different sources of environmental information.
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The main purpose of this chapter is to highlight the Sudan's environmental
issues and the main features of the country's current education reform. In addition,
it describes the response of the country's education system to the EE movements.
The latter will be discussed by examiniﬁg the status of EE in science programmes
in the general education curricuhim, teacher education and training institutions,
National Research Centres (NRCs) and higher education institution programmes.
2.1 Sudanese environmental issues

The Sudan is the largest couﬁtry in Africa, with an area of one million
square miles, stretching across nearly 18 degrees of latitude, from rainless desert
in the north to tropical wobdland and swamps in the south. This vast area of land
includes contrasting terrain, but the Nile and its tributaries provide a unifying
feature. The Sudan also has a rangé of continental climates with a marked gradient
from south to north and various ecological zones Fig. 2.1 (Appendix 0). In the
south the rainy season lasts up to eight months providing over 1000 mm of
precipité,tion, while in the area around Khartoum and to the north, there is a one
month rainy season with 50 mm of rainfall.

Agriculture and pastoralism provides a livelihood to over 80% of the
population. As most of the country lies in arid or semiarid zones, irrigated
agriculture plays a very important role in the country's economy. Crops for
commercial production are grown in large irrigated schemes like the Gezera, the
Rahad and Nile pumps schemes. Mechanised rainfed agriculture plays a major
role in provision of subsistence food crops. Most of the country's population lives
outside the influence of the Nile in the plain areas of Kordofan, Darfour and
Kassala where they practise traditional agriculture and animal rearing.

According to the 1983 census, since the 1960's the country has experienced

rapid population growth. The rate of annual growth is approximately 2.8%. The
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total population is 21 millions. Abusin (1991) indicated that the urban population
in the 1983 census was 28%, of whom 90% were in ten large towns. Greater
Khartoum alone houses about 34% of the urban population and with Port-Sudan
as the second largest city, it may account for 50% of the urban population. At an
average rate of annual growth of 4% the urban population is expected to reach
50% of the total population by the year 2003.

The Sudan is described as a country having a wide range of natural
resources and with a high potential to become the main source of world food.
However, the country faces many environmental problems that effectively
contribute to the poverty that exists in both urban and rural areas. Despite
impressive achievements in the field of irrigated agriculture and mechanised
rainfed farming, the environmental impact of these developments are also
considerable.

According to Mohammed (1985, 1983) the Sudan's major environmental
problems can be summarised as following:

1- Desertification;

2- Impacts of irrigation and water provision projects;
3- Urban and rural migration;

4- Excessive use of pesticides;

5- Wildlife depletion;

6- Environmental health problems;

7- Industrial pollution and waste disposal.

Desertification is the most important problem and poses a severe threat to
agricultural lands, the backbone of the country's economy, in both the irrigated
schemes and in the traditional sector. It has been estimated that the desert
boundaries in 1975 were 200 km to the south of their 1958 positions (Tolba, 1985,
Meine, 1984; Fouad, 1978).

According to Meine (1984) the Sudan's desertification problem is believed

to be the result of man's destructive activities in the form of misuse of land
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resources, overcultivation, overgrazing, overexploitation of ground water and
deforestation. As a result of the relative population growth in some rural areas and
under the influence of the market economy, the traditional farmers responded by
increasing the areas under cultivation and shortening fallow periods. This resulted
in loss of soil fertility, soil erosion and the spread of desert-like conditions.

Meine (1984) further indicated that another major cause of desertification
is overgrazing due to large increase in the number of livestock. Veterinary
services and the development of rural water supplies in some areas encourage
nomadic populations to keep large herds of animals leading to the depletion of
pasture resources.

Deforestation, whether as a result of expansion of mechanised rainfed
agriculture or from cutting down of trees and other vegetation to provide fuel,
building materials, food and foreign earnings, effectively contributes to the
process of desertification, drought, climate change and wildlife depletion in the
Sudan (Abdel Nour, 1991; Mabutt, 1978).

Another environmental health problem is associated with the development
of irrigation projects. They have created favourable conditions for the increase and
transmission of water-borne and water-related diseases, such as malaria and
schistosomiasis (bilharzia). Surveys made in the Gezera scheme showed bilharzia
infection rates of over 70%. The prevalence of malaria also increased by almost
20% in the years between 1974 and 1976 (Min. Health, 1978).

According to Beshir (1989) in all irrigated agriculture farms, pesticides are
used for crop protection and public health purposes. They are used to combat
pests like the cotton white fly and against the spread of mosquitoes. The Gezera
project surveys showed that pesticide residues have been detected in drinking
water, plants, soil and milk, and present severe threats to human and animal lives.

In recent years, with the preliminary work on the hydrological estimate of
the effects of the Jongoli canal, the country began to face another serious

environmental problem connected with irrigation and water development. Aquatic
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weeds became a very serious problem in the White Nile and in irrigated canals. In
the White Nile, water hyacinth hinders irrigation and adversely affects aquatic life,
while the weeds in the irrigation canals result in water loss and encourage snails
(NRC, 1990; Sutclitte and Park, 1982).

Desertification, drought, poverty, civil war and other environmental
problems have resulted in a large scale migration to urban centres, leading to the
growth of shanty towns and severe degradation of urban life. As a result of
urbanisation in recent years, the country now faces problems of housing, urban
sanitation, transport and environmental health problems and congestion. (Abusin,
1991; Elsmani and Abusin, 1987). Further, Abusin (1991) indicated that, in terms
of human resources‘ urban centres have failed completely to employ population in
a sustainable production system. The planning authorities lack the means and even
plans to ensure conservation management and the development of natural
resources in most of the country's urban centres.

In connection with the above discussion, Sudan's major environmental
issues as in most developing countries, as Bo@er (1987) pointed out, are
associated with socio-economic development processes. They either arise out of
the newer activities aimed to promote development or are caused by the lack of
development projects. Table 2.1 summarises the Sudan's environmental problems
based on Béwonder's (1987) classification.

Environmental problems in the Sudan, as indicated by environmental
scientists (Abusin, 1991; Beshir, 1989; Elkhalifa and Mohammed, 1991, 1986;
Meine, 1984) are difficult to control for the following reasons:

1- Basic information about the Sudan environment is not available after the 1980's
destructive desertification, drought, flood and impact of civil war;
2- Literacy in the country is low, 28% in the whole population and less than 10%

among the adult in the traditional sectors of the economy;
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3- Culturally, the population do not initiate social control action groups, there are
very few persons who are knowledgeable and concerned about intricate links
between man and his environment and the irreversible changes in ecosystems,

4- Political leadership sometimes is more concerned about economic
achievements and short term gains. They consider environmental conservation
as wasteful expenditure;

5- An effective mechanism to enforce and co-ordinate environmental regulations
and laws has not been developed,

6- Environmental issues are discounted by the mass media.

Table 2.1
The Sudan's Maim: Environmental Problems

Typical problems arising out of lack of Typical problems arising out of

development and poverty economic development projects

- desertification; - Malaria, bilharzia and cholera;

- Malaria, bilharzia and cholera, - Increased pesticides residues;

- Over-grazing and over-cultivation; - Water and air pollution;

- Poor drinking water supply facilities; - Toxic wastes;

- Slums settlements in urban areas; - Loss of plant germ plasma;

- Wild-life depletion; - Water logging and salinity,

- Illegal or over extraction of fuel woods; - Deforestation;

- Soil erosion, - Aquatic weeds, e.g., water-hyacinth.

| Concurrent with the writing of this research, the Third Sudan Educational
Reform, since the country's independence in 1956, is in its initial stages. The
reform is mainly to prepare people for conétructing an Islamic State. It includes, a
ten year curriculum refoﬁn pléﬁ for general education and a revolutionary
programme to expand higher education institutions (HEIS) to all states and to
orientate their programmes to local community needs and the country's
environmental conditions (Min. Educ., 1992; NCHE Act, 1990).

The basic features of the general education reform plan include:
1- Change in the organisation of schooling from a 6 - 3 - 3 or 4 plan (Fig. 2.2) to
an 8 -3 plan (Fig. 2.3),
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2- Diversification of lower education level pools to include rural integrated
Centres, village schoolé, Quranic schools, nomadic schools and kindergartens.
3- Universalisation of basic education by the year 2002. |
The main purposes of the new schooling organisation plan are to provide a
longer period of basic schooling, to give more room for Islamisation of curriculum
context and to introduce more vocational education in the lower educational
System levels (Min. Educ., 1992).

" In all Sudan's Educational Reforms, since the beginning of the so called
Sudan National Education, in the early decades of this century, a policy has
occurred of relating schooling to local community needs, to the agriculture sector
and to rural environmental conditions. This policy is based on the fact that 72% of
the country's population is in the rural areas and agriculture is the backbone of the
Sudan's economy (Min. Educ., 1992, 1977, Abdulwhab, 1975; Griffiths, 1975,
1953; Beshir, 1970). |

Approaching all curriculum subjects environmentally, to educate an
environmehtal literate citizenry and to reduce environmental problems is the new
aim advocated in EE literature (Selim, 1990; Volk et al,, 1984;‘ UNESCO, 1980).
In the Sudan, this trend emerged in the education system in the late 1970's and
early in the 1980's. The current education reform policy for the
environmentalisation of the general and higher education curricular was stated
earlier (chap. 1 section, 1;0). The remainder of this chapter examines the level of

incorporation of EE perspectives in the education system in the last two decades.
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Schooling pooTTTETTT K Ages
18 ' 24
17 Higher 23
16 . 22
15 Education Universities ITTIs 21
14 Institutes INSETPs 20
13 19
| |

13 | 1- Academic boys The Sudan Certificate] 19
12 | & girls (3 years) Examination 18
11 | 2- Vocational Secondary 17
10 | ( 4 years) .

- Technical (boys) Education PTTls 16

- Industrial (boys) |

- Commercial (boys&giris)

- Females Education. Regional
9 Examination
8 Acadmic 15
7 Intermediate 14

(boys & girls) 13
— Local
Examination

6 Acadmic 12
5 Primary 1
4 - Rural Integrated (6 years) 10
3 Centres ( 4 years); boys 9
2 - Nomadic, Village and and 8
1 Quranic schools girls 7

Kindergarten ( 5&6 years)

ITTis Intermediate Teacher Training Institutes;
INSETPs In-service Education & Training Institutes;
PTTis Primary Teacher Training Institutes.

Eig 2.2 The Sudan Education System 1970-1991
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Education
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13

Basic _}3

Education 10
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Kindergarten ( 4&5 years)
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Science education in the general education curriculum is compulsory for all
students, except for arts students in the third grade of the secondary level, since
the country's 1970's educational reform. It starts in the primary level, in the second
grade, as science and health education courses. In the intermediate level science is
taught as integrated science courses. In the secondary level science is taught as
biology, chemistry and physics. Table 2.2 shows the science provision in the

general education curriculum in the Sudan.

Table2.2 ,
Education Grade Total periodsa  Science periods a Percentages
level week week
Primary 1 24 - -
2 26 2 8
3 28 2 7
4 29 3 10
5 31 4 13
: 6 3 4 13
Intermediate 1 36 4 11
2 36 4 11
3 36 4 11
Secondary 1 42 6 14
2 42 6 14
3 42 12 29

*1 The Sudan academic year = 210 days =35 weeks/ 6 working days a week;
*2 Streaming into (science and arts) starts in 3rd grade in secondary level. Science groups are
divided into biological science group and mathematical group.

The potential for the incorporation of EE perspectives into science
programmes in all general education levels has been thoroughly studied. Based on
criteria stated by UNESCO-UNEP (1980) for developing environmentally-
orientated educational programmes, Mutuli (1986) carried out a study in
Khartoum state primary schools to survey the contribution that science
programmes were making to EE perspectives. Textbooks, teachers' manuals and
instructional processes were analysed by a panel of curriculum planners and
environmental educators. Questionnaires were distributed to 150 primary school

teachers in Khartoum state analysing the extent of the incorporation of EE

perspectives into science programmes in the primary school curriculum. The study
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revealed that most of the EE objectives were not achieved by the primary science
programmes. Environmental concepts were scattered in science programme
contents without any connections among them. The teaching methods adopted by
most of the science teachers were whole class instruction, mainly lectures,
demonstrations and discussion. Progressive teaching and learning approaches
advocated in EE literature such as role-play, games, problem solving and
individual and group projects were neglected by most of the primary teachers. The
teachers generally perceived the instructional activities suggested in the manuals
positively, they indicated that most of the activities were related to the Sudan's
environment, orientated to rural and agriculture community needs, and they
encouraged first hand experiences by pupils. The major problems encountered by
the respondents in incorporating EE in Khartoum state schools were (1)
inadequate teacher training for EE; (2) large class size; (3) inadequate time and
funds and (4) having a science programme based on set disciplines while EE
advocates interdisciplinary approaches. The researcher concluded that an
environmentally-orientated science programme was possible. Existing programme
topics could be enriched with EE perspectives but if EE was to permeate the
whole of the school curriculum as advocated in EE literature, there must be an
extensive programme for education and training of teachers in EE.

Eltaib, Elkarim and Hassan (1985) conducted a study to evaluate the
contribution of the primary school curriculum to EE based on the criteria
recommended by UNESCO (1980) for developing environmentally-orientated
curricula. They surveyed all subjects taught in the Sudan's primary schools'
textbooks, teachers' manuals and instructional processes. The study revealed that
scattered environmental topics were found in geography, general science and
health education programmes. In grade three mention was made of water
resources, water-bome diseases, malaria and soil preservation. In grades five and
six, environmental topics included alluvial plains, climate, food production,

natural vegetation, industrial resources, irrigation schemes, population and human
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activities to prevent illness in relation to environmental hazards. Instructional
activities included a few simple science experiments and out-door activities in
geography. The researchers concluded that although environmental topics were
included in the curriculum content a clearly defined EE programme as a separate
or integrated identity in the curriculum was not found. The emphasis was found to
be placed on teaching environmental topics rather than leamning skills or
developing attitudes towards the environment.

Mekki (1987) conducted a study to assess the utilisation of national parks
and game resources as instructional sites for EE in intermediate school science
programmes. The parks considered in the study were described from an ecological
point of view and their facilities were reviewed. The environmentally related
topics in the intermediate curriculum were scanned. The study revealed that
environmental issues were incorporated into the various disciplines such as
geography, science and rural education, but they were dispersed. Both teachers
and students emphasised the importance of environmental information. The
national parks have been established for recreational purposes. They are
unsuitable at present for EE. The teachers' skills in EE were quite poor. The role
of EE was considered critical for the creation of environmental awareness and
positive attitudes towards the environment. The utilisation of the national parks
and reservoirs could contribute significantly to promote EE.

Lutfi (1983) surveyed science textbooks and teachers' manuals at
intermediate level in the Sudan for environmental concepts and other EE
components. He found that a large number of environmental topics were included
in the first and second grade textbooks but the environment was not considered
from a holistic perspective. In the third grade, the science textbook was divided
into two sections. The first section dealt with the physical environment. The
second section dealt with living organisms, their environment and the
conservation of the natural resources in the Sudan. Lutfi concluded that the

usefulness of the conservation section in the intermediate science programme was
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limited. The time allocated to it was too short. In addition, it lacked the proper
teaching methodologies to develop concern and attitudes towards the
environment.

Based on the criteria stated by ALECSO (1977), for developing
environmentally-orientated science curriculum in the Arab States, Ali (1987)
investigated the relevance of the Sudan's Secondary School Chemistry Programme
to EE perspectives and the extent to which secondary school chemistry teachers
incorporated environmental dimensions in their teaching. The chemistry
programme was analysed by a panel of curriculum planners and environmental
educators. Questionnaires were distributed to chemistry teachers in Khartoum
state. Ali's findings revealed that the panel members thought that a considerable
relationship existed between the chemistry programme items and EE concepts
from the perspectives of aims, contents, teaching and learning approaches and
evaluation. Most of the environmental concepts that matter to the Sudan can be
incorporated into the existing chemistry programme. The topics which have
environmental dimensions in the chemistry programme are (1) thermodynamics;
(2) oxidation reduction reactions; (3) energy resources and pollution (4) organic
and inorganic fertilisers, insecticides and pesticides and their role in food chains;
and (5) essential elements cycles and ecosystems.

The secondary school chemistry teachers' responses indicated that they
were not approaching the chemistry programme on an environmental basis. They
perceived their instructional approaches and activities as having little influence on
modifying students' attitudes, values and behaviour towards environmental
concerns in the Sudan. Progressive teaching methods and approaches that involve
the active participation of students and using the environment as a learning
resource, i.e. case study, field projects, simulation games, role play, and value
clarification were poorly adopted by most chemistry teachers, despite the fact that
more than 60% of r&épondents reported that they were confident in using them.

Major constraints for the incorporation of EE perspectives into chemistry
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education in the Sudan secondary schools as perceived by both panel members
and chemistry teachers included (1) inadequate teacher education and training for
EE; (2) chemistry textbooks, and teaching resources were not environmentally-
orientated; (3) examinations mainly tested factual knowledge rather than
comprehension, evaluation and other higher levels of thinking; (4) the science
inspectofs had no concern about the incorporation of environmental dimensions in
chemistry teaching ahd (5) students did not tend to perceive school knowledge as
having any relevance to their every day lives or relation to their local
environment. |

Androga (1986) investigated the effects of the sebondary school biology
programme on the students' awareness of environmental concerns in the Sudan
and evaluated the relevance of the programme items to EE perspectives.
Questionnaires were distributed to secondary schools biology teachers and
students in Khartoum state schools. Androga's study revealed that both biology
teachers and students were of the opinion that the biology programme contributed
positively to students' awareness of environmental issues in the Sudan. The
biology teachers perceived the programme as environmentally-orientated. They
indicated that textbooks for all secondary school grades were rich with
environmental concepts and all the biology topics in the programme could be
approached environmentally. The biology students' perceptions of the contribution
of the biology programme to their abilities and skills to identify and implement
environmental action were relatively poor. The researcher concluded that the poor
contribution the programme made to environmental action skills may be attributed
to the fact that the environmental concepts in the programme were mainly
ecological, dealing mainly with interrelationships of organisms and their
environment rather than with humans in the ecosystem and an emphasis on

mankind as a part of nature.




2.3.1 Teacher preparation for EE

Teacher education and training has been reported continuously as the major
factor related to low implementation of educational plans in the Sudan (Hammod,
1990; Lynch and Omer, 1989; Min. Educ., 1989, 1977; Elhassan, 1987, Beshir,

1970). Hammod indicated that:
"Based on Ministry of Education Statistical Report 1990, 48% of the
secondary school teaching force have no education qualification.
Some of them have been teaching for more than 20 years, and by
~ now they are holding administrative posts in schools and ministries
of education on national and states levels. More than that, some of
these group members, are subject inspectors. and there is a negative
concept widely spread among the secondary teachers that teaching in
this level does not need an education qualification" (Hammod, 1990,

p. 13).

In this connection, secondary school chemistry teachers in Khartoum state
were not prepared to approach their subject environmentally. They had received
no refreshing or retraining courses in EE at all (Ali, 1987). Primary school
teachers in Khartoum state, perceived themselves as ill prepared to approach
science programmes environmentally and only 20% reported that they have had
EE in their previous education and training courses (Mutuli, 1986).

According to Mohammed (1985) 55% of the participants of a Teacher
Trainers Workshop for Planriirxg EE in the Sudan indicated that their previous
training and eiperiences did not prepare them for EE.

In general although all the above studies were carried in Khartoum state
their findings may indicate that teacher preparation for EE in the country as a
whole was unsatisfactory at general education level and in teacher education and
training institutions.

2.3.2 Students
Students have been considered in EE literature both as futufe citizens of

the earth and as the EE programme's consumers in the schools. Work has been

carried out to relate school programmes and teaching/learning approaches to
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students' environmental behaviour, éttitudes, values and sources of information.
According to Iozzi (1989a and b) no clear cut relationship was found between the
above variables and, in general, the introduction of an environmental philosophy
or of some environmental issues in the school curriculum does not necessarily
mean that EE objectives will be achieved.

| In the Sudan, a few studies indirectly touch on the above variables.
Findings of these studies revealed that intermediate school students in Khartoum
and Central states indicated that science programmes are the main sources of their
environmental information (Salih, 1984).

Eltaib and his colleagues (1985) in an éxperimental study in Khartoum
state primary schools found that pupils' scholastic achievement and behaviour
changes were Signiﬁcantly improved after introductién of an environmental
resource unit module for seven and half hours per week for four weeks into the
school science programme. Students who participated in the EE programme
activities showed increased understanding and enthusiasm for topics related to
environmental concerns in the Sudan desertification, drought, pollution, diseases

control, the abuses of natural resources and unsatisfactory living conditions.

The two principal types of institutions in the Sudan for teacher education
and training are teacher training institutes (TTIs), and university colleges and
faculties of education. These institutions run pre-service and/or in-service teacher
training programmes for the general education sector.

Research in teacher training and education in the Sudan is relatively rare.
In the author's knowledge no work has been carried out to evaluate ihe
incorporation of EE perspectives in teacher education and training programmes.
Consequently, the status of EE has to be inferred from institution proSpectuses,

reports and official documents.
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Concurrent with the writing of this research a plan is underway to reform
teacher training institute programmes (TTIPs) in the Sudan. Primary and
intermediate TTIs will be upgraded to university level. Comprehensive retraining
and in-servit:e courses will be organised all over the country as the first phase of
teacher education and training for the reform. (Min. Educ., 1992).

The current educational reform is in its initial stages. The existing TTIPs
can be classified into three typest (Harhmod, 1990; Min. Educ., 1989)

1- Primary teacher training institute programmes (PTTIPs),
2- Intermediate teacher training institute programmes (ITTIPs);
3- In-service education and training institute programmes (INSETPs)

| Primary teacher training institute programmes (PTTIPs) irtvolve a 4 year
pre-service course to prepare separately males and females who have passed the
Intermedtate School Final Examinations. It was introduced first as a 2 year course
in 1934, and after the so-called education revolution in 1970 upgraded to a 4 year
programme. Teachers in these programmes normally cover all primary school
subjects, ’educational and professional courses and subsidiary primary subjects,
e.g. rural education, physical education, drama, gardening, health and nutrition
education. |

Intermediate teacher training institute programmes (ITTPs) are 2 year in-
service training programmes fot teachers trained in single sex institutes’ with
Sudan Secondary Schools Certificate (pass), who have had at least two years
experience in intermediate level teaching. The programme was first started in
1938 in Bakht Elruda Education Institute as an integrated part of the primary
training programme. It had been known traditionally as the Two Year Diploma
Training Course. It is a subject specialisation course. The graduates teach two
main subjects plus one subsidiary subject, in the case of science and mathematics

teachers, they take gardening, rural education or physical education.
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In-service education and training institute programmes (INSETPs) are 2
year co-education training programmes, introduced in the Sudan in 1972 to cater
for the chronic shortage of qualified primary teachers needed for the 1970's
educational reform. The programmes were first adopted by UNESCO Training
Institutes for Palestinian refugees in Beirut. The main advantages of these
programmes were that they enable teachers to be trained while they are working,
they emphasise general teaching methods, continuing teaching practice, life long
learning based on multi-training resource stages and advocate a direct training
style. Hammod (1990, p. 10) indicated that "INSETPs proved their efficiency and
effectiveness in the Sudan's environment and expanded in the last 15 years to
cover the training needs for all general education administrative and teaching
force sectors".

Despite the newness of the term EE, concern about environmental quality
and relating school to local community needs advocated in EE literature have been
found in teacher training programmes in the Sudan. Abdulwhab (1975, p.62)
reported that "most of the TTIs in the Sudan type 1 and 2 above were established
in rural areas. They adopted the Bakht Elruda Teacher Training Programme
Model (BTTPM). The programme's instructional activities were orientated
towards the agriculture sector and rural environment in the Sudan".

Atchia (1978) argued that the Sudan's experience in ruralisation of TTIPs
was a unique trend in African education. It advocates turning inwards to one's own
natural environment rather than outwards to the ideas and fruits of western
technology.

Atchia's argument was based on Griffiths's approach to TTIPs in the Sudan
(Griffiths, 1975; 1953). Historically Griffiths's philosophy was the comner stone of
TTIPs in the Sudan. It showed a considerable attention to environmental quality
and relating schooling to local community needs. In addition, it advocated most of

the guiding principles of today's EE movement, mainly progressive approaches to
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learning and teaching, action training, and first hand experience. Griffiths

describing the efforts of his final year students said:
"They put a lot of study, planning and labour into building a hen-
house, starting a fruit-garden, digging a fish and a crocodile pond
and planting 6000 mosquito seedlings on a sandhill. It is true that the
fruit-trees died in the summer drought, that the fish refused to live in
the pond, the crocodile escaped and out of the 6000 trees, hardly one
survived a particularly rainy season" but
"The need of the project was the experience of getting knowledge at
first hand, and not at second hand from books, the revelation that
local matters could be rewarding subjects of study and the stimulus
of taking action based on intelligent study" (in Atchia, 1978, p.61).

Studies which show the incorporation of Griffiths's philosophy in current
TTIPs in the Sudan and how it was related to EE movements are not available to
the author's knowledge. However, as a general observation in TTIPs' prospectuses
in the Sudan, courses in out door education, gardening, farm and conservation and
field trips still constitute essential parts in TTIPs. | ‘

Salih (1983) pointed out that TTIPs in the Sudan 1970's education reform,
were enriched with community education programmes, to improve the quality of
general education curriculum contents. He further indicated that these
programmes in general have had an EE ‘ﬂavour in their content and approaches.
They include (1) population education; (2) health and nixtrition education; (3)
nomadic education; (4) rural integrated centres project and (5) adult education
project.

According to Mohammed (1985) EE was introduced as a formal course in
Bakht Elruda Institute of Education TTP in 1980. The incorporation of EE in
other TTIPs in the Sudan varied in intent, scope and directions. The Inter-
institutional arrangement formed by the Institute of Environmental Studies (IES),
University of Khartoum, Bakht Elruda Institute of Education, Sudanese National

Commission for UNESCO and the United States Agency for International
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Development targeted TTIPs as a starting point for the environmentalisation of
education in the Sudan.

With the eve of the current education reform in the Sudan, according to the
Ministry of Education (1992) in an attempt to make general education productive,
relevant to the Sudan's environment and to meet the country's needs in the 21st
century, EE and vocational education will be given priority in teacher education

and training programmes. The . in-service and comprehensive retraining

programmes organised by the Ministry of Education will be the starting point.

Colieges and faculties of education in the Sudan's universities offer two
kinds of secondary science initial teacher education programmes:

1- Bachelor of Science with Education B.Sc.(Ed) or Bachelor of Education
(Science) B.Ed.(Sc.). Both are 4 year concurrent degree courses, when
educational and professionai diSciplines are incorporated in a basic science
degree programme. The programmes are mainly pre-service, with the exception
of Atbara and Gezera faculties of education, which run in-service programmes
for primary and intermediate level teachers.

2- Diploma in Science Education: This is a one year postgraduate course which
follows the basic degree in science from the faculty of science, with at least
two years experience in science teaching in secondary schools or teacher
training institutes.

Teachers taking the above programmes are mainly prepared to teach in
secondary schools and teacher training and education institutes. Table 2.3 shows
the basic information about colleges and faculties of education in the Sudan's
universities that offer SSTEPs. Excluded from the table are the new colleges,
established by the Higher Education Reform Act (1990), as no students have yet

graduated‘ from them, and no data is available about their courses. These colleges
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are Kordofan, Kassala, Darfour (Elfathi University) and Africa Islamic University

College of Education and Daua.

Variables Omdurman Juba Atbra Gezera Omdurman
University Khartoum Juba Wadi Elnil  Gezera  Omdurman
' Islamic
Foundation year 1961 1977 1985 1985 1972
Degrees B.Sc.(Ed.)& B.Ed.(Sc) B.Ed.(Sc) B.Ed. B.Ed. (Sc.) &
Diploma (Sc) Diploma
Degreeperiod  4orSyears& 4 years 4 years 4years 4orlyear
] 1 year
Field (s) of one subject  two subjects two subjects two two subjects
specialisation subjects
Study system course unit course unit courseunit  course full year
unit
Teaching 15 weeksin 4th 6 weeksin 15weeksin 15 weeks 15 weeks in 4th
practice duration yearand the 3rd yearand 4th year in4th  yearand the same
same period for 8 in 4th year year period for the
the diploma diploma students
students

The author's (1991) analysis and evaluation of SSTEPs prospectuses
revealed that EE was not taught as part of the core curriculum or as an elective
course. A clear policy does not exist for its incorporation in SSTEPs in all
universities. Environmental science is not offered in colleges and faculties of
education programmes as a major or minor field of study.

Natural sciences, i.e. biology, chemistry and physics, generally, cover
environmental issues. They are highly influenced by the gain in knowledge and
new insights of environmental issues (Berry and Lydford, 1990). Environmental
dimensions of each course in SSTEPs in the Sudan's universities cannot easily be
deduced from course titles or general description. However, there are some
courses which have a direct bearing on the Sudan's environmental concems
(issues, problems and solutions). These courses are presented in tables 2.4 and
2.5. Physics courses in these institutions' programmes were excluded, as they are

not in the author's field of specialisation.
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Course code Department Course title

1-B 3054 Biology Ecology;

2-B 3073 Biology Entomology, insecticides and vector control,
3-B 4043 Biology Parasitology;

4-B 4083 Biology Microbiology;,

5-B 5044 Biology Advanced ecology

6- C 3083 Chemistry Special topic 1 (Environmental chemistry);
7-C 4022 Chemistry Special topic 2 (Environmental pollution);
8- Hs 2063 Home science Family life and population education;

9- Hs 2082* Home science Introduction to sociology and anthropology;
10- Hs 4092* Home science Environmental aspects of energy;

11- G 1012* Geography Man and the environment;

12- G 4102* Geography Natural resources management and land use

* Offered as supporting or elective courses to both biology and chemistry students.

Course title

Course code Department

1-NRG 101 Biology Syne-ecology;

2-NRG 213 Biology Insecticides and vector control;
3-EDB 303 Biology Ecology and soil;

4-EDB 401 Biology Microbiology;

5-EDB 403 Biology Ecology and conservation,

6- EDC 302 Chemistry Industrial chemistry,;

7- EDC 401 Chemistry Environmental chemistry

* NRG = Natural resources common course
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Juba University has a policy of introducing three Sudan foundation courses
as core curriculum for all first and second year students. This policy is in line with
" EE perspectives. Included in such courses is an introduction to the Sudan's
economy, politics, sociology, population and man power, natural resources
management aqd environment and development in the Sudan. Additionally,
students in the natural sciences and environmental studies including prospective
science teachers follow common courses before they specialise in the third year
(table 2.5). These common courses have an environmental emphasis.

Atbara Faculty of Education, Wadi Elnil University, and Gezera Faculty of
Education, Gezera University are running in-service science teacher education
programmes. The colleges were established in 1985 mainly to solve the chronic
shortage of mathematics and physics teachers in teacher training institutes and
secondary schools. Biology and chemistry courses are offered only in the first
year. A plan is underway to introduce them as fields of specialisation. Direct
environmental concerns were not found in current prospectuses of these college

courses.

Concern for environmental issues emerged in HEI in the Sudan, since its

early beginnings, in The Gordon Memorial College, (later University of Khartoum
in 1950). The University of Khartoum, as the first HEL, has continuously
addressed itself to Sudan's environment and development issues (Hassan, 1991).

The need to adopt ecological development policies, rational use of
environmental resources and environmental protection were represented in the
Sudan's Government S year and 10 year plans in the 1970's. The plans targeted the
Sudan as an agricultural country, endowed with numerous natural resources to be
one of the main sources of world food.

Two national bodies were formed to back the government's plans. The

National Research Council (NRC) was established in 1970 and The National
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Council for Higher Education (NCHE) in 1972. The councils' programmes and

plans of actions targeted an increase in scientific/technical manpower and

exploitation of the country's natural resources as the main factors for their success.

Consequently, EE and environmental science programmes were launched in the

councils' specialised institutions.

According to the NRC Act (1970), the main purposes of the council are to
encourage and co-ordinate research work in the state and private sector and to
carry out urgent research to resolve problems posed for the environment by
development plans in agriculture and various fields. The National Environmental
Committee (NEC) was formed in the NRC to co-ordinate EE programmes. They
are basically of two kinds:

1- International programmes, UNESCO National Commission, UNEP National
Commission and JTUCN commission on Education, and on a regional basis,
ALECSO EE programmes.

2- Specialised environmental research institute programmes, which include the
Hydrobiology Research Unit, Marine biology and Oceanography Institute,
Medical Institute for Tropical Areas, Institute for Study of Medical Plants,
Institute for Savannah Research and Population Research Unit.

-The National Council for Higher Education Institutions which have EE
programmes can be classified, based on their programme levels, into three
categories:

1- Postgraduate programmes in EE;

2- Graduate programmes in EE;

3- Postsecondary EE programmes.

2.5.1 Postgraduate programmes in EE

| According to Elkhalifa and Mohammed (1986) postgraduate environmental
studies programmes are taught in Sudan's universities in various departments. The

Institute for Environmental Studies (IES), Khartoum University was established in
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1976 to co-ordinate and encourage national, regional and international
environmental research and training in environmental studies. The IES objectives
are mainly to provide specialists, whether in natural or social sciences, with new
approaches to the awareness of the interaction of man with his environment and to
encourage and promote multi-disciplinary research projects with teams working
either independently or with other university departments or government agencies.

Elkhalifa and his colleague further indicated that the IES targeted the
training of HEI tutors as the means for environmentalisation of HEI programmes
in the Sudan. The training programme of the Institute includes a 2 year M.Sc.
(environmental science) pre-service programme for the younger HEI tutors and
researchers in environmental fields in other government sectors and an in-service
programme for senior HEI tutors. The in-service programme is mainly based on
workshops, seminars and research publications. The research field of the institute
covers matters of environmental concern to the Sudan and its neighbour African
and Arab states.

Mohammed and Ahmed (1991) pointed out that the IES considered the
roots of Sudan's environmental problems mainly to be due to human behaviour.
Hence, efforts to combat them must have very strong education components. The
IES in the 1980's launched the inter-institutional programme with Bakht Elruda
Institute of Education for planning EE in the Sudan. The programme organised
four workshops: for teacher educators in Sudan's universities (1983); for Middle
education administrators (1983), for Institute of education teacher trainers (1984,
1985). The IES has been involved in the last ten years in in-service training of
general education teachers and in the development of EE teaching materials
resources for all education stages in the Sudan.

2.3.2 Graduate programmes in EE

Despite the fact that Sudan's environmental issues were addressed in

various Khartoum university departments, Beshir (1989) pointed out that NCHE

Act (1975) gave special consideration to environmental concems. For instance,
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Juba and Gezera universities were established in 1977 and 1978 respectively to
concentrate on environment and development issues and to provide graduates who
would lead development projects in rural areas.

According to the Juba University Act, 1975, environmental training should
be present in all forms of education in the university's programmes by acquisition
of a general professional background, specialisation and in-depth study of a
particular field within the chosen specialisation.

Juba University's Six Year Plan 1975 - 1981 shows that 50% of its budget
is directed to the College of Natural Resources and Environmental Studies. The
college offers a 5 year honours course in environmental studies. Environmental
assessment and management and natural resources conservation are offered as
core curriculum courses. Areas of specialisation include fishery, forestry, wildlife,
animal sciences and crop sciences. The College of Medicine offers courses
orientated to tropical diseases and community medicine.

Beshir (1989) indicated that the faculties in Gezera University with
significant environmental science courses are (1) The Faculty of Economics and
Rural Development (2) The Faculty of Science and Technology and (3) The
Faculty of Agriculture (Environmental Science and Natural Resources Section).

The Faculty of Science and Technology, Gezera University prospectus
(1989, p. 2) indicated that "All the faculty departments considered that
environment protection and the rational utilisation of the Sudan's vast natural
resources, through the application of science and technology is the vital means of
achieving social and economic development". Hence, the departments are acfively
involved in research in areas that have environmental concerns related to the
Sudan's urgent needs. They include, (1) efficient conservation of energy resources
in the Sudan; (2) thermal solar system; (3) renewable energy resources; (4)
environment and polymer chemistry and (6) food technology and quality control.

The Sudan experiences in EE in Juba and Gezera universities show new

trends in Africa and developing countries in relating higher education programmes
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to local community needs and directing real efforts to conserving the natural
resources of the country. Delany (1979, p. 9) regarding the Juba University

experience said:

“Contrast the Nigerian situation with the proposed developments at
the new University of Juba in the Southern Sudan. Here, all sciences
education is contained within the college of Natural Resources and
Environmental Studies. The degree courses will have a foundation in
science, with particular reference to the local environment, and they
lead to specialisation in the fields such as fishery, wildlife-life
management, animal production, crop protection and forestry. It is
also the intention to include a sizeable element of vocational training
within the courses. This is the refreshingly new and ambitious
programme which breaks with traditional approaches and which
should ultimately be of considerable value to the people of the
Southern Sudan”.

2.5.3 Postsecondary EE programmes,

Environmental science programmes in postsecondary level started as two
year diploma programmes to train para-professional and middle cadre manpower
in various environmental fields. They include (1) Shambat Institute of Forestry;
(2) Suba Institute of Fishery; (3) Abu Namma College of Agriculture and Natural
Resources and (4) Khartoum School of Hygiene. According to Hassan (1991) the
institutes were first established under the Ministry of Agriculture and Ministry of
Health respectively. The NCHE Act, 1975 upgraded them to three year diploma
courses and included them vunder the NCHE umbrella as independent institutes. In
the NCHE Act, 1990 these institutes were annexed to suitable universities,
Forestry and Fishery to The Sudan University of Science and Technology, the
Hygiene School to Khartoum University and Abu Namma upgraded to Blue Nile
University.

Environmental sciences are given ample coverage in the on-going Higher
Education Reform Programme. The NCHE Act 1990 stated as policy that all new

state universities were to establish colleges and sections for natural resources and
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environmental studies. According to 1992 universities intake figures Kordofan,
Elshargi (East) and Wadi Elnil universities have started such colleges.
2,6 Conclusion

Chapter two presented a synthesis of literature on the response of the
Sudanese educational system to the EE movement. The major points drawn from
this synthesis are summarised below.

The Sudan's major destructive environmental problems are associated with
human behaviour and the socio-economic development processes. They either
arise out of activities aimed towards development or are caused by the lack of
development. Hence, the efforts to combat them must address both the causes and
effects, and in all cases these efforts need a very strong educational component to
support them.

Science programmes in the general education curriculum in the Sudan have
been reviewed for the incorporation of the EE perspectives at all levels, except
physics courses in secondary level. Scattered environmental topics were found in
science programmes. No holistic approaches or clearly-defined EE programme,
either separate or integrated were found in the existing curriculum. Textbooks and
other instructional materials were not environmentally orientated. Emphasis was
found on teaching environmental topics rather than developing environmental
attitudes and skills (Mohammed and Ahmed, 1991; Ali, 1987; Mutuli, 1986;
Eltaib, et al., 1985).

An urgent need for teacher education and training for EE was reported in
all studies in general education levels in the Sudan (Mohammed and Ahmed,
1991; Ali, 1987; Mutuli, 1986). Secondary science teachers were not prepared to
approach their subjects environmentally. They have no in-service, retraining or
refreshing courses in EE (Ali, 1987; Androga, 1986).

In TTIPs, EE as a formal course was introduced in Bakht Elruda Institute
of Education in 1980. Comprehensive work was carried out through inter-

institutional programme organised jointly by IES and Bakht Elruda to introduce
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EE in all TTIPs in the Sudan. The new education policy considered EE
incorporation in in-service and comprehensive retraining programmes organised
by the Ministry of Education as a green light for more environmentalisation of
TTIPs in the Sudan.

In SSTEPs in the Sudan's universities EE is not taught as a core curriculum
course or as an elective course and no clear policy exists for promoting it.
Environmental science is not offered as a field of specialisation. Natural science
courses of colleges and faculties of education, in general, have some direct
relevance to Sudan's environmental concemns. Juba University's policy of
introducing Sudan Foundation Courses as a core curriculum is in line with the
incorporation of EE perspectives.

Concern for environmental issues emerged in HEIs in the Sudan since its
beginning in the early decades of the 20th century. NRC and NCHE were
established to support the development plans in the 1970's. Their programmes and
plans of action were directed to provide scientific and technical manpower to
facilitate ecological development policies, to lead the rational exploitation of the
country's vast natural resources and to protect the environment. The Sudan
experience in IES, Juba and Gezera universities can be considered as a new trend
in applying science and technology in rational utilisation of the country's natural
resources, environmental protection, orientation of HEI programmes to local
communities needs and considerable contribution to the country's socio-economic
development.

The NCHE Act's (1990) policy of establishing colleges and departments
for natural resources and environmental studies in all new states' universities
indicates the urgent need for EE and environmental studies in the country's future

development plans.
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The main purpose of this chapter is to review literature relevant to STs'
education and training for EE. The literature reviewed is presented in four
sections. Section one presents research findings that investigated EE status in
SSTEPs. Section two presents studies that assessed SSTEPs needs for the
incorporation of EE perspectives. Section three provides an account of research
findings concerning PTs' and SSs' environmental knowledge and attitudes. The
final section presents environmental educators' and EE researchers'
recommendations and efforts to incorporate EE perspectives in SSTEPs at the
university level.

3.1 Status of EE in SSTEPs

In the UK, in accordance with government policy (Department of
Education and Science, 1989) and the criteria stated by the Council for
Accreditation of Teachers Education (CATE), on completion of their courses,
students should be aware of links and common ground between subjects and be
able to incorporate in their teaching cross-curricula dimensions, themes and skills,
EE includeds,Oulton (1991) surveyed UK Institutions that train STs through the
Post Graduate Certificate in Education (PGCE). Questionnaires were distributed
to members of the Association of Science Education Tutors (ASET) to gain an
initial impression of the degree to which courses were currently designed to
introduce student to issues in relation to EE. Oulton found that six of the seven
institutions surveyed claimed EE was integrated into the course as a whole. The
degree of integration varied markedly from the incorporation of EE into the
methodology course to optional short courses for students who wished to consider
EE further. Institutions described the types of activity undertaken by students that

they considered to be related to students' preparation to teach about, in and for the
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environment. These activities included (1) a focus week compulsory for all
science and technology students; (2) several written assignments; (3) projects on
alternative technology and (4) field work. Oulton found it difficult to assess the
extent to which STs were prepared to teach for the environment, although he
found that at least two institutions which introduced students to methodological
issues in relation to role-play and simulation work and implications of teaching
about controversial issues. Oulton concluded that provision for science teacher
students in relation to EE is patchy across the country. While some institutions are
clearly tackling the issue directly, others have yet to do so. It is worth mentioning
that from his small sample, only one institution had a tutor who took specific
responsibilities for EE and two other institutions indicated that all science tutors
were interested.

Disinger and Schoenfeld (1987) carried out a case study in 44 higher
education institutions across the US. The purpose of their study was to learn from
practitioners and programme directors what changes, adaptations and mutations
had occurred in a specific set of programmes over a ten year period (1978 - 1987).
In colleges and schools of education involved in SSTEPs, clear administrative
rules for training in EE had been implemented during this time. They included
teacher certification in seven specified EE competencies and the introduction of a
core curriculum course in environmental studies and EE teaching methodology
that supported the EE programme in schools. The Wisconsin and Michigan
universities programmes are examples. Academic preparation of STs which was
reported in some college programmes reflected infusion of EE philosophy into
courses. Numerous courses of natural sciences have been influenced by the gains
in knowledge and new insights on environmental issues. Environmental science as
a field of specialisation was found in many school and college programmes. In
addition, new courses which speciﬁbally focus on the environment via an
interdisciplinary approach were indicated, eg. 'Man and Environment',

'Environment, Science and Society' 'Environment Ethics and Values'
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'Environmental Health Science' and 'Field Studies in EE'. Professional preparation
of STs includes courses in EE teaching methods as options in some institutions
and as core curriculum in colleges that have EE centres. At Mumry State
University for example, every secondary education student who graduates with a
teaching certificate receives training in EE. A considerable number of tutors were
reported to be involved in developing, implementing and evaluating EE curricula
in secondary schools and other education related organisations. Many institutions
reported having EE centre staff to co-ordinate students' training in EE and to
provide advice and consultation to the state's regional task force groups and
schools.

Lee (1987) surveyed the colleges and schools of education of the five
universities in Malaysia involved in pre-service SSTEPs. Questionnaires were
distributed to SEs to find out the perceived status of EE in their institutions. Lee
(1987) found that the emphasis given to EE in SSTEPs was rather diffused and
superficial, there was no clear-cut or explicit policy for promoting or even
including it in such programmes. EE of PTs very much depend on what the
individual science teacher educator make of its importance in the context of
science teaching methods courses and what students are able to extract or
extrapolate from these courses or the various science subject matter courses. Few
science teacher educators had degrees in EE. Two of them (9%) were involved in
funded projects in EE for their institutions, and three (13.5%) others were
involved in developing EE curricula for schools.

Williams (1985) with the support of the World Wildlife Fund,
comprehensively reviewed EE in teacher education and compared systems of EE
in teacher training within Europe. He found that there were usually three forms of
higher education establishment, each with slightly different approaches to EE
teaching and learning, namely universities, polytechnics and teacher training
colleges. Students taking a degree in biological or geographical sciences or

specialising to become teachers in these subjects encounter more environmental
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issues than students specialising in foreign languages or mathematics. The EE
content of courses is determined by the course syllabus. However, there is an
increasing trend in all subjects to have some part of the course that looks outwards
across the curriculum. This often includes environmental issues and in many cases
environmental perspectives were taught in tutorials rather than lectures. In many
teacher training colleges and university departments of education, EE is a
significant part of the core curriculum. A student who is not specialising in
subjects of a particular environmental studies' nature might spend 90 hours on
environmental studies out of the three-year undergraduate teacher-training
programme. Specialist teachers would spend much more. In-service training of
teachers is also an important route for cultivating environmental awareness in
European countries who start late in EE.

On the basis of information collected from environmental educators in
Europe and North America, Stapp and his colleagues (1980/1981) found that
emphasis in pre-service EE of teachers varied from traditional, discipline-based,
passive learning to direct experience, interdisciplinary strategies. A categorical
review of the findings from the literature dealing with pre-service EE for teachers
in the countries under study revealed different emphasis in different areas.
Regarding methodology in EE, varying degrees of integration of environmental
studies with other subjects was found. There were similar variations in
interdisciplinary methodological approaches and specific courses in EE
methodologies. This is the case in most teacher education institutions in UK,
Norway, Denmark, Czechoslovakia and The Federal Republic of Germany. The
survey also revealed some of the inadequacies of pre-service teacher preparation
programmes for EE. These included lack of experience and training for teachers in
(1) using the community and its resources; (2) helping students to examine their
values; (3) developing and using problem solving skills; (4) actively involving
students in relevant leamning experiences and (5) working and solving problems as

members of a group or team.
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A study was conducted in 13 teacher education institutions in African
countries (UNESCO, 1981). The results indicated that only four countries had
teacher education programmes with EE training, the majority pf which were in
East Africa. There was general agreement that there was not an adequate number
of trained teachers for the region. There was no formal EE in teacher training
colleges, but in the West and the East especially there is an environmental
component in such subject fields as food, water, air, land conservation, population
growth and an attempt at integrating courses in general with the environment as
one of the integrating themes. In South Africa, EE is conducted mostly through
parents' meetings at schools and through school children themselves. Respondents
indicated that the problems encountered in incorporating EE into the curricula of
teacher training colleges were largely lack of (1) an appreciation of importance of
EE; (2) adequately trained teacher educators; (3) scheduled time in crowded
programmes; (4) EE materials for teacher use; (5) opportunities for field studies
and (6) funds. Solutions proposed, in addition to meeting the above shortages,
involved national policies for the inclusion of environmental themes in existing
curricula, development of new syllabi with environmental components, orientation
toward community education on local environmental problems and organisation
of seminars and workshops particularly for in-service EE teacher training.

A survey of Canadian pre-service teacher education for EE by Towler
(1980/81) revealed that few institutions offered methodology courses to
prospective teachers and few students were enrolled in them. More institutions
and students were involved in courses dealing with environmental concems than
with methodologies of how to teach their content. Towler also found that a very
small number of tutors were involved in teaching EE. Relatively few had degrees
in EE, only 8% of the tutors were involved in funded research in EE and fewer
than 30% were involved in the design of curriculum materials for schools. Towler

expressed concem as to where leadership for further development in the field of
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EE would be cultivated in the absence of graduate programmes and the lack of
attention that the subject was receiving in teacher education institutions.

Trent (1976) compiled data on trends in curriculum development of EE in
both colleges and state departments of education in US. Questionnaires were sent
to a random sample of colleges of education and 50 state departments for each of
the years 1970-1975 except 1971. Trent used a chi-square analysis against the
base year 1970 to determine if there were significant changes over time. He found
that by 1973 there was a significant increase (0.05 level) in the number of colleges
offering methodology courses in EE, this trend continued and by 1975, 42% of all
sampled colleges of education were offering methodology courses as opposed to
18% in 1970. By 1974 there were significant differences in those colleges in
which tutors were involved in Federal, State and/or local projects in EE, similar
differences were noted for offering a major or minor and for offering in-service in
the field. By 1975 there was a very significant increase (0.01 level) compared to
1970 in the number of colleges incorporating environmental science as a major or
a minor subject. Trent concluded that there was a trend towards wide spread

offerings of courses in environmental sciences, EE method courses and overall, a

peaking and levelling off in development of EE programmes.

Hart and Robottom (1990a) in a summary of research papers addressing the
question of how to conduct professional development in EE, pointed out that there
was a need for teacher education and training curricula to address this issue. They
suggested that professional development in EE should be participatory and
practice-based, research or inquiry-based, critical community-based and
collaborative.

Lee (1987) conducted a questionnaire study to assess the perceived needs
in pre-service SSTEPs in Malaysian universities. His sample included SEs and
STs who graduated from colleges and schools of education in Malaysian

universities. He found that most of the respondents were of the opinion that the
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student teachers' academic preparation in terms of science subject matter was not
adequate for teaching EE in schools. The specialist orientation of these science
teacher education programmes was perceived as narrow, lacking the broad
perspective required for understanding environmental problems and issues. Many
respondents also felt that additional courses in such non-traditional non-science
areas as sociology and economics would be helpful to prospective science
teachers. Most of the respondents were of the opinion that the current science
teaching methods' courses offered by universities in Malaysia were not adequate
for training science teachers to function as environmental educators in schools.
The respondents also felt that team-taught, multi-disciplinary, and
interdisciplinary methods and approaches should be provided to prospective
teachers to familiarise them with the teaching of real-life interdisciplinary
environmental problems and issues.

Volk, Hungerford and Tomera (1984) conducted a study to assess
perceived EE curriculum needs in the US. They developed the EE Curriculum
Need Assessment Questionnaire (EECNAQ) and mailed it to 169 randomly
selected professional environmental educators. The EECNEQ elicited perceptions
about the desired status and the current status of EE curriculum, the need for
curriculum development, the anticipated use of new curricula by teachers and the
need for teacher education. Five major questions were posed relative to fifteen
goals which reflected the Tbilisi objectives and four levels of environmental
literacy advocated by Hungerford and his colleagues (1980). The findings
revealed that a consensus existed among the professional participants that the
goals were important ones, that they were not being met to a large extent in
existing curricula, that intensive needs existed for both goal-oriented curricula and
teacher education . The results of this study, as Volk and his colleagues (1984)
indicated, provide a clear mandate for increasing teacher education for EE. Such
teacher education should focus on EE goals and curricula which address these

goals.
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In the US Peyton (1984) analysed relevant studies in research in EE related
to teacher education and training. His findings revealed that few principles for
designing EE experiences come forth from research that could be used to provide
guidance in preparing courses or workshops. The questions he posed were: What
key components should be included in training experiences to produce the most
effective changes in participants? How much involvement and time are required to
produce maximum effects and efficient use of training resources? He concluded
with two main issues, that an organised approach to the question of how to
improve teachers' ability and willingness to achieve environmental goals is greatly
needed and that attention should be given to curriculum design and research
reporting in teacher education and training.

UNESCO (1977¢) published the result of an international survey of needs
and priorities in EE. The éims of the study were to furnish specialists and decision
makers in EE with a valid and valuable base of information on which future
actions could be based. The questionnaire that served as the principal source of
information of the study was completed and returned by 111 of 136 UNESCO
Member States. Among the many findings of the study was a general deficiency in
all countries of personnel capable of promotion of EE. Teachers' needs for
knowledge and skills in achieving the citizenship action goal level were indicated.
It appears appropriate that educators receive training in knowledge and skills

relative to citizenship action skills as stated in the UNESCO study:

"in order to assure an adequate training of educators, it would seem
most important to encourage their participation along with other
socio-professional groups, in concrete actions aimed at preservation
and improvement of the environment, educators are, in effect, called
upon to play a decisive role in preservation and solution of
environmental problems, not only through their educational
activities, but also their participation, as citizens and professionals in
elaboration and carrying out of environmental literacy policies" (p.
16).
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Schwabb (1976) carried out a survey with public school teachers and
professors of education in Illinois, US. The purpose of his study was to provide
educators with information that could be used in evaluating current methods
courses and modifying or developing method courses to provide EE pre-service
training for all teachers. In his survey findings, respondents indicated the need for
pre-service training of all teachers, to include an environmental method course, an
experience in preparing an EE resource unit, experience in conducting a field trip
and studying environmental problems, skills in using simulation games and
experiences in conducting educational activities at resident centres. The most
important recommendation of Schwabb's study was that those university
departments of education should look at their programmes to see if they are

adequately training their students to meet the requirements of EE often legislated

by the states.

Edralin (1989) investigated the attitudes and teaching perceptions related to
environmental concemns (issues, problems or solutions) in a population of 347 pre-
service teachers in 16 selected colleges and universities of East Tennessee, US. A
questionnaire was used for data collection. The findings of the study indicated that
a rhajority of pre-service teachers had strong opinions, feelings and support for
environmental quality. Attitudes and familiarity with specific environmental
concerns were varied among disparate groups but the overall results indicate the
following:
1-There was a high degree of awareness, interest and worry over problems

concerning 'water quality' and ‘air quality’,
2- There was an unawareness of 'resource management' concerns,
3- The teaching of 'over population' and 'waste management' topics was

unpopular;
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4- There was a positive correlation between 'perceived seriousness of problems'
and 'perceived readiness to teach problems";

5- The prospective teachers perceived themselves to be knowledgeable to teach a
broad range of environmental topics.

Gayford (1987) carried out a survey to determine the effectiveness of EE
programmes in the UK in the development of values, attitudes and behaviour
related to the environment. In addition, it provides basic information on attitudes
shown to general and specific environmental issues by selected samples of the
population of the UK. His samples included secondary school students, colleges
and university students, general education teachers and youth leaders. The main
findings of Gayford's research are the following:

1- From among those respondents who had received no formal EE there were
more people than in other groups who expressed little direct personal concerns
or responsibility for the environment.

2- The perception of many people seemed to be that there was a good deal of
muddled thinking about environmental issues, which probably reflects the
complexity of the problem involved and that different viewpoints are
expressed,

3- Where the attitudes to specific environmental issues were investigated it was
apparent that those who had received some EE more frequently expressed
views which may be described as "environmentally acceptable” viewpoints of a
panel of experienced environmental educators but this was not so clearly the
case with nuclear energy, deforestation and recycling;

4- Comparisons between males and females (university and secondary students
only) in relation to general and specific attitudes to environmental issues
revealed few significant differences. These differences were more often
apparent among those who had received EE. Boys were more often inclined to
object to conservation practice on the ground of economy and likely influences

on employment.
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Hines and his colleagues (1987) carried out a meta-analysis of 128 studies
in the US. The main purpose of their work was to clarify the relationships that
might exist between knowledge, attitudes, biographic factors and behaviour. They
found that the individuals with greater knowledge of environmental issues and/or
knowledge of how to take environmental actions on those issues were more likely
to have reported engaging in responsible environmental behaviour than were those
who did not possess this knowledge. Individuals with more positive attitudes were
more likely to have reported engaging in responsible environmental behaviour
than were those with less positive attitudes towards the environment. Classroom
strategies that involve active participation by the learner, that generated an
expressed intention to take actions were both factors that were strongly associated
with responsible environmental behaviour. The authors finally recommended
studies to explore the interrelationships between these variables.

In the UK, Market Opinion Research International (1987) carried out
research on behalf of the World Wildlife Fund. The study was to assess the
students' awareness and attitudes to the environment. In addition, it assessed how
they obtain their information and the role of the school in this process. The
evidence obtained showed that schools were the most common source of
information to the students with television as second. A good deal of what went
on the schools as EE was based on traditional methods of teaching. The most
common environment related activities outside the classroom that students were
involved in were visits to farms and nature reserves. Protection of the environment
was considered by the respondents to be an important matter. Pollution, crime and
nuclear power were considered to be the most serious environmental problems.

Kinsey and Wheatly (1984) conducted a study in two US universities
(University of Maryland and State University College at Buffalo). The main
purpose of their study was to assess whether the completion of an environmental
studies course affects the defensibility (i.e. stability) of environmental attitudes.

The question they asked was do students utilise information learned in an
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environmental studies course to support their stated  attitudes towards
environmental issues? Results indicated that environmental studies do not
significantly affect students' attitudes on environmental issues but knowledge
obtained by such courses does provide informational support for pre-existing
attitudes. The researcher hypothesised that, because the students were in college,
their age may have affected the result.

Peyton and Hungerford (1980) furnished information on the need for pre-
service and in-service education to enable teachers to become active citizens and
involved in environmental decision making. They attempted to assess teachers'
abilities to identify, teach and implement environmental action. Their sample
included 225 pre-service (59%) and in-service(41%) teachers from Kentucky,
Missouri and Illinois, US. They reported that the teachers involved in their study
were limited in their abilities to provide examples of various modes of action
persuasion, consumerism, political action, legal action and ecomanagement.
Fewer than 20% of the sample provided examples of all five action modes. The
participants exhibited a similar lack of ability to identify criteria useful in the
selection of enyironmental actions. The teachers further reported a limited
involvement in environmental actions. 56% of the participants indicated that they
had not taken any form of positive environmental action. Only 3% felt competent
to take action in all five categories. 38% did not feel they could effectively take
action in any of the categories. The researchers sought additional information
from participants who expressed no intention to take future action. 95% of this
subgroup indicated a lack of environmental action skills and 86% reported that
they would take action if they had the appropriate skills. The result of the Peyton
and Hungerford study indicated that the teachers surveyed were poorly prepared in
the environmental action skills measured in their study. The researchers concluded
that most of the population of (pre-service and in-service teachers) has had limited

experiences in environmental action taking, perceive they posses little competency
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in the necessary skills and have incomplete plans or none at all for future
involvement as environmental activists. ,

The body of literature relative to teacher education appearé to suggest
strong needs in that area and in general teachers perceive themselves as ill-
prepared to teach EE. The need for teacher education relative to EE goal levels
advocated by Hungerford and his colleague (1980) is reflected in their concluding

statement that:
"Without some form of future intervention there is little reason to
expect the assessed sample or similar sample to effectively prepare
environmentally literate students in their classrooms" (p. 165).

Noibi (1981) carried out a survey to assess Lagos pre and in-service
teachers' actual knowledge of environmental action skills and to ascertain Lagos
teachers' use of certain criteria in selecting and implémenting environmental
action skills in order to provide baseline data for future curriculum development in
Nigeria. He adapted Peyton and Hungerford's (1980).instruments to the Nigerian
environment. Noibi's findings are similar to those of Peyton and his colleague. But
he further indicated that PTs actual knowledge of environmental skills was not
better than that of social sciences prospective teachers. This finding according to
Noibi was quite surprising since The Science Teachers' Association of Nigeria has
designed revolutionary curricular to embrace consideration of social changes and
environmental issues. Noibi also found that in-service teachers were more aware
of environmental skills than pre-service teachers. He also argues that this finding
is surprising in that it is generally expected that pre-service teachers are more
knowledgeable about contemporary and environmental issues and are more
prepared to take action than in-service teachers. This finding seems to indicate that
teacher preparation programmes in Lagos State have not promoted environmental
action in their students.

In the US, Bohl (1976) and Perkes (1973) surveyed the environmental
knowledge and attitudes of tenth and twelfth grade students in 33 states. The
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instrument used in the study was developed by the staff of the ERIC
Clearinghouse for Science, Mathematics and EE at the Ohio State University in
association with selected consultants. It consisted of three inventories, each of 40
items, dealing with environmental facts, concepts, beliefs and perceptions. The
response patterns and outcomes of the two studies were very similar and some
common generalisations can be made regarding their findings. For the most part
students did not display a high level of factual knowledge on environmental
matters but responded with considerably more success on conceptual knowledge
items. Students' attitudes tended to be favourable toward the environment,
especially when they involved little personal commitment or sacrifice. Some
significant differences were noted with respect to sex, grade level and size of the
community. Males scored significantly higher than females on factual knowledge
items, while on many conceptual items females exhibited more knowledge than
the males. Twelfth grade pupils performed better than the tenth grade on
conceptual items but did not display a clear superiority of factual knowledge.
Slight attitudinal differences were evident regarding sex and grade levels. State
residence was also found to be a significant factor in the identification of
environmental problems.

Richmond (1976) adapted the ERIC's instrument used above to the British
environment. He used this instrument to assess fifth year students' environmental
knowledge and attitudes. His findings were strikingly similar to the response
patterns observed by Bohl (1976) and Perkes (1973) in the US. He further
reported relationships between the respondents' scores in environmental
knowledge and attitudes' sub-tests. Fewer than 40% of his respondents felt that
they had gained most of their environmental knowledge from their formal
schooling.

Hounshell and Ligget (1973) developed an Environmental Knowledge and
Opinion Survey (EKOS) which consisted of 35 knowledge items and 30 items for

measuring attitudes. After field testing, the instrument was administered to 2500
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students in North Carolina, US. An analysis of the results indicated that girls
scored significantly higher than boys in the attitude sub-test, but there were no
significant differences between sexes on the knowledge sub-test. In addition, a
correlation coefficient of 0.60 was found between all participants' scores on the
knowledge and the attitude sub-tests.

3.4 Efforts and strategies to develop EE guidelines for SSTEP

Attempts to prepare classroom teachers to be environmental educators
range from theoretical and philosophical considerations, through educational
research experiences to highly practical, on the ground, "how to do it" or "this is
how I/we do it" models (Hart and Robottom, 1990).

Teacher education and training in EE needs specified by professionals and
researchers in the field (section 2.2.2) indicated the need to highlight efforts and
strategies reported by researchers in developing EE curriculum guidelines for
SSTEPs. These strategies can be classified into three main areas: (1) studies to
develop whole curriculum guidelines (2) studies to develop curriculum guidelines
for SSTEPs and (3) strategies to implement EE perspectives within existing
science teacher education and training programmes. These will be discussed

separately.

3.4.1 Studies to develop whol icul ideli

Knapp (1983) provided some suggestions for developing an environmental
values curriculum. Fourteen valuing skills were listed which can be used to build a
curriculum that (1) incorporates a wide range of issues and problems; (2) helps the
learner to form value judgements on issues and defend them; (3) develops an
informed concern for environmental quality and ethics and (4) stimulates
individuals' involvement in local environmental issues.

According to Hart (1981) a major problem in curriculum development has
been the lack of principles of selection that could operate to validate the

curriculum. The purposes of his study were to help improve the conceptualisation
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of EE by the identification of key elements that have come to characterise EE
programmes and materials in the literature. EE documents examined were those
published by the Educational Resources Information Centre (ERIC) between 1966
- 1978, the period when EE was in its formative stages. It was assumed that
elements or components in the form of characteristic concepts and generalisations
of EE could be identified from the literature. A set of criteria was developed to
govern the identification of major EE characteristics. In all, 25 such elements were
identified. Hart further identified EE characteristics according to their high
frequencies of occurrence in the EE literature. He found that interdisciplinary,
global views, understanding of science and science concepts, problem solving,
value clarifying, active participation and new productive student-teacher
relationships are the most acceptable key EE characteristics. He concluded that it
seems reasonable that a list of key EE characteristics identified by a fairly
systematic objective procedure could facilitate more detailed guides on
operationalisation and implementation of future EE programmes. Until there was
a conceptual framework between general purposes and operating components of
the new field there would be no clear guidelines for the selection of learning
experiences.

Hungerford and his colleagues (1980) identified and developed Goals for
Curriculum Development in EE. These goals were grouped into four levels:
Level (1) - Ecological Foundation;
Level (2) - Conceptual Awareness- issues and values;
Level (3) - Investigation and Evaluation;
Level (4) - Environmental Action Skill- training and application.
This work has been subjected to rigorous validation by a jury of nationally
recognised environmental educators. The authors point out that although their
work was developed independently of the Tbilisi conference, it bears a marked
correspondence to general categories of objectives endorsed at the Tbilisi

conference. Sack (1984) indicated that the North America Association for EE
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accepts these goals as a base for classification of EE studies and advocates that

future EE curriculum development should consider them for further curriculum

processes in the field.

| Hammerman (1979) carried out a study to formulate a comprehensive set
of major objectives for EE to serve as a structural framework for curriculum
development and evaluation. A Delhi survey was started with 28 professional
environmental educators as panel members. A list of 70 EE objectives were found
in current research and literature. These objectives were finally reduced to the
following ten:

1- To treat EE in an interdisciplinary manner, that involves social, political,
economic, etc. aspects in addition to science.

2- To develop a citizenry that is: (a) knowledgeable about the bio-physical and
socio-cultural environments of which humans are part; (b) aware of
environmental problems and management strategies of use in solving those
problems; and (c) motivated to act responsibly to develop diverse environments
that are optimum for living.

3- To develop an awareness of man's/woman's place within the total environment,

4- To develop a clear understanding of human beings as an inseparable part of the
functioning system that has the ability to alter the interrelationships of the
system;

5- To provide experience in working with environmental problems, issues and
concerns and thereby gain experience in personal valuing process, decision
making and political and governmental systems and how to effect change in
them.

6- To foster a change in attitude and value through a commitment to lifestyles
conducive to maintaining a quality environment;

7- To help individuals and social groups gain a variety of experiences within the

total environment;
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8- To develop awareness of historical, cultural and the natural environment of the
community;

9- To develop a holistic view of the environment that enables one to evaluate the
impact of changes on the environment;

10- To develop an awareness of the need for individual responsibility to maintain
or improve the environment.

Hammerman and Voelker (1987) argue that objectives resulting from
Hammerman's study have contributed to the advancement of EE by consolidating
the results of a decade of effort to give direction to EE. They claimed that these
objectives have given credence to much of what has been accomplished and they
have produced order out of what was, for a time, a chaotic endeavour. They have
the power of consensus and research behind them and, as such, may be one of the
land mark studies that gives direction to the second generation of development of
EE.

Environmental education curriculum development during its initial stages
undergoes the search for concepts to be incorporated in traditional curricula
world-wide. Table 3.1 shows some of the research work that considers
conceptualisation of EE perspectives in schools curricula.

The common ground of the research work in table 3.1 is that most of the
concepts developed have been subjected to validation by environmental educators,
translated or recommended to be translated into instructional programmes, tested
for attitudinal and/or behavioural effects on the learners, suggested to be included
or infused into curriculum contexts and pre-service and in-service teacher
education should incorporate these concepts in the curricula as a matter of
urgency. The main broad concepts common to these studies, despite the fact that
they were developed for different education levels and settings are (1) ecology
(interdependence of living things); (2) culture (interactions with environmental
consideration), (3) natural resources (management and rational use); (4)

population (interaction with environmental conservation) and (5) global issues.
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Author name  Year Research title University

Townsend, R. 1982  An Investigation into the Underlying Structure Ohio  State
of the Domain of EE Concepts University

Atchia, M. 1978 Concept and Dynamics of EE with Particular Salford
Reference to Britain, Africa and Mauritius

Conception,M 1974 A Conceptual Framework for EE adapted to the Michigan

Philippine Environment University
Lucas, A. 1972 Environment and EE Conceptual Issues and Ohio  State
Curriculum Implications University
Allmans, S. 1972 Identification of EE Concepts for Inclusion in Nebraska
Elementary School Curriculum

- Champeau (1990) pointed out that beginning in 1985, the Wisconsin
legislature mandated for all state universities that all education candidates,
including science, must receive course work in EE. Different approaches have
been taken to meet this mandate in the state's universities and colleges. At the
University of Wisconsin-Steven Point, the mandate is incorporated into a three-
credit, semester-long environmental studies/education course. Champeau (1990)
reported the results of a survey questioning the perspectives of pre-service
teachers on their experience with mandated EE course work. The survey was
administered to 105 junior and senior elementary and secondary education majors
who had recently completed the course. Results indicated that students perceived a
need for pre-service training in EE. They perceived their EE course as being
instrumental in motivating them to include environmental concerns in their
teaching. They believed that environmental science content should be taught
simultaneously with appropriate subject teaching methods in pre-service training.
Further, they believed that EE should be a priority in the elementary and
secondary school system and its introduction would best be accomplished by
infusion. Champeau concluded that requirements of EE in training courses are

effective at putting bodies in desirable places. Without that in Wisconsin, very
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little opportunity would have been provided to expose potential educators to

important roles they could play in determining a quality environment.

Edralin (1989) formulated some suggestions for teacher preparation in EE
based on his research findings. These suggestions include the following:

1- Colleges and schools of education should design curricula which allow
prospective teachers to take environmentally related courses in their respective
academic programmes;

2- More efforts should be made to encourage and/or motivate teacher trainees to
take content and methodologies courses dealing with environmental topics;

3- Environmental content offered by other departments/colleges of institutions
involved in teacher education should be identified and considered as course
options for teacher trainees;

4- Environmental courses must include more topics on waste management,
resource management and over population, since these are the areas with which

- pre-service teachers appear not so familiar and not ready to teach.

Cheong (1983) expounded that the training of teachers is very much
limited to certain disciplines and consequently the training cannot provide the
wide range of knowledge, skills and values from diverse disciplines that are
required for development of interdisciplinary approaches. With regard to the
specific skills relevant to the field of EE which teachers ought to have, she
suggested that the answer can perhaps be found in the characteristics of EE itself.
EE has been described as pragmatic, problem solving and to develop commitment
to issues including following them through to action.. According to her, the
implication of this to teacher education is that teachers must be helped to manage
learning environments so that these objectives and achievements come about.
They will need a range of skills that include (1) management of human resources;
(2) management of material resources; and (3) management of learning situations.
Cheong (1983) further, recognised that teachers are not expected to know

everything about environmental problems. However, it will be an asset for
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teachers to know how to utilise expertise and resources in and out side the school.
The kinds of skills involved in this task would include, identifying the kind of
resource people available, assessing the motivation, skills, attitudes, and values of
resource persons and arranging appropriate learning situations in collaboration
with other people. Therefore one of the goals of teacher training must include the
development of teachers' ability to recognise and understand the contribution that
people trained in particular disciplines or specialising in environmental issues can
make to environmental teaching,

Pettus (1982) suggested that some innovative curriculum changes are
needed in teacher training programmes to prepare teachers to provide effective EE
for students. He pointed out that it is difficult for teachers or for those preparing to
be teachers to acquire what they need to be effective environmental educators by
encountering separate aspects of their EE training in a few separate courses.
Ultimately, EE experiences should be an integral part of every aspect of a teacher
training programme. However, until such is the case, special EE courses that treat
all aspects of environmental problems and their interrelationships and which
develop skills for teaching EE may be needed to prepare teachers to provide
effective EE. Pettus (1982) suggested that teacher preparation programmes should
include the following elements as a minimum requirement for those completing
the programmes:

1- A comprehensive course or set of experiences designed to develop
understanding and skills related to environmental concerns and to promote
attitudes and behaviour for maintaining environmental quality;

2- A comprehensive set of practical experiences designed to develop competencies
in planning appropriate learning experiences in EE for students and in
effectively guiding students through those experiences.

Chelliah (1981) designed and developed an EE course to meet basic needs
of science and humanities' teachers based on the following objectives:

1- To create awareness among teachers on the need for and importance of EE;
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2- To help teachers develop a sensitivity to environmental related topics and to
help them identify topics in their respective areas of academic specialisation
through which they can teach EE;

3- To expose them to a variety of methods and techniques that could help to teach
EE, so that they could develop related skills once they are on their own;

4- To help them to develop their own resource collection for teaching and give
them skills to maximise the use of available resources;

5- To help them develop techniques to carry out field and laboratory work with
their pupils on related topics.

The course which Chelliah (1981) designed in Malaysia included the
following topics:

1- The organism and its environment;

2- Development and the environment;

3- The nature and scope of EE;

4- The beginning of environmental awareness in Malaysia;

5- Identification of relevant topics in various school subjects;

6- Discussion of environmental problems that could be included in the teaching of
EE;

7- The integration technique for teaching of EE;

8- Methodologies and techniques for teaching EE;

9- Resources for teaching EE;

10- Laboratory work and out-door activities related to EE.

Interesting information for conceptualisation of a curriculum model for this
purpose has been obtained from the responses of teacher trainees who have taken
the EE course in the University of Malaya (Chelliah, 1981). All the respondents
were positive about their ability to introduce environmental concepts through their
various disciplines. Certain specific skills that they considered to be necessary
include:

1- Skills such as collection of relevant information;
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2- Identification of topics in their subjects through which they could teach EE;
3- Methods by which they could incorporate EE perspectives in their subjects.

The European Information Centre of Charles University (1981) organised a
sub-regional workshop on the training of teachers for EE. The workshop proposed
a model of pre-graduate training of teachers in higher education institution. The
model prescribed as part of its compulsory education, areas common for all
students of all specialisations. These include the following:

1- Fundamental ecological interrelations in nature;

2- Multiform linkage between man as a bio-social unit and environment;

3- Survey of principal current environmental problems;

4- Comprehensive concepts of environmental problem areas and the approach of
states to the solution of environmental problems.

The rationale for inclusion of this content area was the acknowledgement
that environmental education should be one of the requirements of the State
Diploma examination of higher education for those training for the teaching
profession.

On the basis of information collected from environmental educators in
Europe and North America, Stapp and his colleagues (1980/81) developed an
instructional model for furthering EE for pre-service teachers by identifying what
they thought were major components that should be included in pre-service
teacher education. These competencies are summarised and presented in table 3.2
below. The researchers further recommended that pre-service teacher education
programmes for EE should include activities, experiences and skills in the
affective domain, cognitive domain, skills and problem solving domain as well as

in the evaluation of EE programmes.
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Competence in the bio-logical, Competence in understanding Competence in

physical, social and the interrelationship of human education

behavioural sciences ecosystem

- Biological and ecological - Human ecosystem foundation - Education theory
foundation; foundation

- Economics foundation; - Community field study - Education skills

- Policy foundation; foundation foundation

- Psychological and sociological - EE group teaching
foundation ' foundation

Numerous strategies have been employed to develop the cognitive and
affective competencies needed by pre-service teachers to incorporate
environmental dimensions into educational programmes. According to Wilke,
Peyton and Hungerford (1987) these strategies include but are not limited to the
following:

1- Required courses in EE for pre-service teachers;

2- Infusion of competencies in pre-service teaching method courses;

3- Workshops, graduate courses and degrees, conferences and development of
specialised teacher centres.

Realising that strategies to incorporate EE perspectives in teacher
education and training programmes have taken different forms, this section will
consider the curriculum efforts reported in the EE literature that were field-tested
in most cases and whose implementation served mainly to facilitate competencies
needed for professional development of science teachers as environmental
educators.

Wilke (1980) investigated the effects of three different treatments on
teacher use of, knowledge of and attitudes towards resources use in teaching. He
used the following design:

1- Treatment A: 60 hours training sessions in ecology and EE and involvement in

the development of a resource manual;
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2- Treatment B: two hours training sessions in ecology and EE and acquisition of
the developed resource manual,
3- Treatment C: acquisition of the developed manual only.

Wilke found that teachers receiving treatment A had significantly higher
use of concepts in their teaching and more positive attitudes towards the use of
resource materials than teachers receiving treatments B or C. He further stated that
the teachers experiencing treatment B had higher use of manual resources than the
teachers in treatment C. Based on the resﬁlts of his study, Wilke concluded that
involvement in developing guides, coupled with sessions in the use of resource
materials, appeared to yield better teaching practices than simply distributing
guides to teachers.

Jaus (1978) in a science method course found that the experimental group
of teachers who were asked to develop problem-solving activities and perform
experiments relating to environmental problems possessed significantly more
positive attitudes towards teaching EE than the non-environmental control groups.

Brogden and Rowsey (1977) reported that prospective teachers in science
and social studies showed improved attitudes towards their teaching activities
when taught through an interdisciplinary method of teaching EE.

Mayer and Mackenize (1974) reported on a summer institute in
environmental science offered by Ohio State University with the support of the
National Science Foundation. Since the summer of 1971, the programme has been
intended to teach environmental concepts and designed according to three major
themes. These themes are (1) the interdisciplinary nature of environmental
problems; (2) development of attitudes favourable to environmental action; and
(3) utilisation of alternative forms of learning. An alternative teaching model was
employed which focused on individual and small group research, utilising field,
laboratory, library and staff resources. Favourable evaluation by participants and
high attendance at follow-up sessions indicated a high degree of acceptance of the

programme by participants.
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3.5 Conclusion

Chapter three presented a synthesis of literature pertaining to a number of
important variables associated with the development of EE guidelines for SSTEPs
at the university level. Major points drawn from this synthesis are summarised
below.

The incorporation of EE into teachers' academic and professional education
and training courses has occurred with varying degrees of success (Oulton, 1991;
Disinger and Schoenfeld, 1987; Lee, 1987, Williams, 1985).

International studies conducted by UNESCO experts (Stapp et al., 1980/81;
UNESCO, 1981, 1977c), although they considered teacher education and training
for EE from a wide scope and from different teacher education establishments,
have produced findings that were used as baseline information for international
teacher education programmes in EE (UNESCO-UNEP, 1984). Comparing the
findings of these studies with the current research results above we can say that a
considerable incorporation of EE perspectives has occurred in teacher education
programmes in the last two decades.

An assessment of needs is a prerequisite for curriculum development and
implementation. The curriculum need assessment reported in the literature is
mainly of two types. The first is the discrepancy model, in which the ideal
condition is defined, the existing status of the curricula determined and the
discrepancies between the two observed and communicated (Lee, 1987; Volk, et
al, 1984). The findings of these studies show a considerable gap between the
desired status and the current status of EE in science teacher education
programmes. Studies of the second type consider identification of curriculum
needs related to development and implementation in schools (Peyton, 1984;
Schwabb, 1976).

Studies relating to students' environmental knowledge and attitudes
showed that PTs' and SSs' attitudes tended to be favourable towards the
environment (Edralin, 1989; Gayford, 1987; Bohl, 1976; Richmond, 1976; Perkes,
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1973). Prospective teachers did not display a high level of knowledge of
environmental action skills (Noibi, 1981; Peyton and Hungerford, 1980).
Secondary school students showed a greater knowledge of environmental concepts
than facts (Bohl, 1976; Richmond, 1976; Perkes, 1973). Only one study attempted
~to compare the attitudes of those who have EE experiences at university and
secondary school levels with those who have no such experiences (Gayford,
1987). None of the studies reviewed in this research attempted to assess students’
attitudes towards the incorporation of EE perspectives into university or secondary
school subjects. Therefore, this study might be the first of its kind to do that.

Efforts to incorporate EE in SSTEPs vary from theoretical to practical
attempts. They generally include suggestions, recommendations and formulation
of curriculum guidelines by researchers and environmental educators. The more
practical aspects reported by institutions include (1) providing environmental
science as major or minor fields of specialisation; (2) enriching traditional science
courses with EE perspectives; (3) introduction of new courses in environmental
sciences; (4) mandating EE cognitive and affective teacher competencies; (5)
introduction of environmental science and EE as core curriculum courses and (6)
introduction of EE teaching method as optional course.

Several strategies were adopted for the incorporation of EE in teacher
education programmes. Some of these studies reported in the literature as having
been tried out in practice have resulted in increasing the competencies of STs to

carry out EE.
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The purpose of this chapter and the subsequent one is to give a description
of the procedures that were followed in this research in order to collect the
baseline data to help develop EE guidelines for SSTEPs in the Sudan's
univefsities.

Chapter four descﬁbes the approach of the study, the research questions,
the development of the research instruments and the research population and
sampling procedures
4.1 Approach of the study

The approach of the study was twofold:

1- To review literature and research materials that pertain to teacher professional
and academic preparation for EE.

2- To conduct a survey to ascertain the current status of EE and to assess the
needs for its implementation in SSTEPs in the Sudan's universities and science
programmes in the secondary school curriculum. In addition, the survey
examines PTs' and SSs' perceived environmental knowledge and attitudes.

The main purpose of the survey part of the study was tb collect information
in the following research areas;

1- The academic background of the SEs, their involvement in the promotion of EE
and the extent to which they prepared their students to incorporate EE
perspectives in their teaching;

2- The perceived needs for the incorporation of EE perspectives in SSTEPs in the
Sudan's universities as seen by SEs and the graduates of these institutions who
are currently teaching science in Khartoum state government secondary
schools;

3- The perceptions of STs of the degree of the incorporation of EE perspectives

into science programmes of the secondary school curriculum and the
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supportive  needs for inclusion of environmental dimensions in these
programmes;

4- The perceptions of PTs and SSs of their environmental knowledge and
attitudes.

All the information gathered thus was one of the inputs for developing EE
guidelines. It is the researcher's opinion that these guidelines cannot be developed
solely on the basis of this particular study or on an analysis of the current situation
in the universities. Therefore, in an attempt to develop these guidelines, the
researcher has to draw heavily on his knowledge of curriculum studies,
innovation, learning theories and EE (its philosophy, content, and teaching and
learning approaches), current research findings in EE and science education, as
well as his experiences in curriculum development in the Sudan.

4.2 Research questions

In the light of the research problem stated earlier (chap. 1, section 1.4), and
the literature review in the previous chapters of this study, the survey of this
research was conducted to collect data that might provide answers to the
following questions:

1- To what extent do SSTEPs in the Sudan's universities prepare STs to

- incorporate EE perspectives into science programmes of the secondary
school curriculum?

Specifically:

1:1 Do SSTEPs include specific courses in EE instructional methodologies?

1:2 If not, do science teaching method courses incorporate EE methodologies and
approaches? What is their major emphasis pertaining to EE?

1:3 Do the SSTEPs include courses involving content pertaining to ecology or
environmental concerns? To what extent is the content specifically orientated

to local environmental issues and problems?
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1:4 What is the academic background of the SEs in colleges and faculties of
education in the Sudan's universities? To what extent are they involved in EE
research and the development of EE teaching and learning materials?

1:5 What are the major problems concerning the incorporation of EE perspectives
in SSTEPs in the Sudan's universities?

2- What are the needs of SSTEPs as perceived by STs who had gone through
these programmes and the SEs who are conducting these programmes?

Specifically:

2:1 To what extent are the objectives of EE perceived as being important and to
what extent are they incorporated in SSTEPs in the Sudan's universities?

2:2 Are there any discrepancies between the desired and the actual status of EE in
STs' professional preparation courses in the Sudan's universities?

2:3 Are the current science teaching method courses adequate for preparing PTs to
incorporate  EE perspectives in secondary school curriculum? Can
environmental educators be prepared in the framework of traditional science
teaching method courses?

2:4 Should the universities develop team-taught, multidisciplinary method
experiences?

2:5 Is the student teachers' academic preparation adequate to prepare them as
environmental educators? Is the usual structure of natural sciences, as
biological and physical sciences courses appropriate to prepare students as
environmental educators?

2:6 Would additional courses in such non-traditional areas for PTs preparation as
sociology, economics and EE competencies' courses be helpful to prepare
future environmental educators?

2:7 If STs are expected to function in multidisciplinary programmes in the
schools, can they do so without having that experience in teacher education

programmes?
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2:8 Do experiences provided during teacher education typically engender genuine
concerns about environmental problems and issues in the Sudan?

3- What is the current status and curriculum needs of EE in the Sudan
secondary schools?

Specifically:

3:1 In the perceptions of the STs, to what extent are environmental concepts,
action skills and EE teaching and learning methodologies incorporated into the
present science programmes of the Sudan's secondary schools curriculum?

3:2 Are there any significant differences between the perceptions of the STs for
the incorporation of EE perspectives into science programmes of the Sudan's
secondary school curriculum based on their major fields of specialisation or
years of teaching experience or gender?

3:3 To what extent are supportive and communicative needs for the incorporation
of EE perspectives into science programmes of the Sudan secondary schools
perceived by STs?

3:4 Are there any significant differences between the perceived abilities of STs to
teach environmental issues based on their fields of specialisation or years of
teaching experiences or gender?

3:5 In the perception of the STs, what are the major problems concerning the
incorporation of EE perspectives into science programmes of the Sudan's
secondary schools? What do they suggest to overcome these problems?

4- To what extent do PTs and SSs perceive their environmental knowledge
and attitudes as allowing them to get involved with EE in the Sudan?

Specifically:

4:1 Are PTs and SSs aware of the Sudan's environmental concemns (issues,
problems and solutions)? Are there any significant differences between the
sub-groups of the two populations regarding their awareness of the above

issues?
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4:2 Do PTs and SSs feel competent to investigate, evaluate and take actions in
issues related to the Sudan's environment? Are there any significant differences
between the sub-groups of the two populations in their perceived abilities and
skills to take environmental actions?

4:3 What is the general attitude of PTs and SSs towards the environment and to
the incorporation of EE perspectives into science programmes in secondary
schools in the Sudan? Are there any significant differences between the sub-
groups of the two populations in these issues?

4:4 To what extent do PTs and SSs in the Sudan perceive the contribution which
science subjects, general education curriculum, and mass media make to their
environmental awareness?

4:5 In the perception of PTs and SSs, what are the most serious environmental
problems facing the Sudan today?

4:6 Are there any relationships between perceptions of PTs and SSs of their
environmental knowledge and attitudes?

4.7 What factors are the best predictors of PTs' and SSs' abilities and skills to
identify, evaluate and take actions in issues related to the Sudan's environment?

4.3 Development of the research instruments

A review of EE literature revealed that there were no instruments that
could be used in the present study without modification. Thus the suggestion was
followed that new instruments had to be developed and existing ones modified to
suit the situation (Keeves, 1988; Youngman, 1979; Selltiz et al., 1976). The
instruments had to be shown to be sound by establishing their reliability and
validity (Youngman, 1979). Four questionnaires were developed and used to
collect the information needed in this research. They are:

1- Science teacher educators' questionnaire (Q1);

2- Science teachers' questionnaire (Q2);

3- Prospective science teachers' questionnaire (Q3),

4- Secondary school students' questionnaire (Q4).
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The first two questionnaires were developed originally by Lee (1987) to
survey the status and the curriculum needs for SSTEPs in Malaysian universities.
They were modified for use in the Sudan and adopted for this study. Q3 and Q4
were developed by the researcher to survey PTs' and SSs' perceived environmental
knowledge and attitudes.

According to Borg and Gall (1989) questionnaires show wide applicability
in educational research, despite the serious criticism of questionnaire studies that
they are often shallow, i.e. they may not dig deeply enough to provide a true
picture of respondents' opinions and feelings. There are also the problems of non-
return and the possibility of the misinterpretation of the questions.

The questionnaires, despite their limitations, were chosen for data
collection for this research for their following advantages, which are widely
mentioned in educational research literature (Keeves, 1988, Cohen and Manion,
1986; Johnson; 1977):

1-They permit wide coverage at minimum expense both in money, time and
efforts;
2- They permit more valid answers, as they give open ground for the respondent
to consult his sources of information;
3- They allow greater uniformity in the manner in which the questions are posed
and ensure comparability.

The incorporation of EE perspectives into science programmes in the
Sudan's education system is a matter of interest to the programme executors and
consumers at all education levels. In attempting to develop EE guidelines for
SSTEPs in the Sudan's universities views, opinions and attitudes of different
groups of population were needed (Lin, 1976).

4.3.1 Descrintion of i | i .

Each of the research questionnaires was accompanied by a covering letter.

It explained the purposes of the study, the importance of the respondents’

participation in the research and gave a brief definition of the term EE. Moreover,
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the respondents were assured in the letter that their responses would be
confidential and they would be used only for the research purposes, in addition,
they were requested not to write their names in the instruments.

The SEs' questionnaire is mainly to survey the status and curriculum needs
for EE in the Sudan's universities. There are two main sections in this
questionnaire. The first section consists of questions that aim to gather general
information pertaining to biographical data about the respondents, and their
involvement in EE in their institutions. The second section comprises items for
determining the respondents' perception of the curriculum needs for EE in
SSTEPs in the Sudan's universities (Appendix A).

The STs' questionnaire is mainly to survey curriculum needs for EE in the
Sudan's universities and secondary schools and to assess the extent of the
incorporation of EE perspectives into science programmes of the secondary school
curriculum. It consists of three sections. Section one gathers biographic
information about the respondents. Section two attempts to identify the
respondents' perceived curriculum needs for the EE of SSTEPs in the Sudan's
universities. Section three aims to find out the opinions of the respondents on
various issues related to the incorporation of EE perspectives in the secondary
school science programmes (Appendix B).

The main purpose of students' questionnaires Q3 and Q4 is to assess their
perceived environmental knowledge and attitudes. Each of the two questionnaires
consists of two sections. Section one attempts to assess the respondents' perceived
environmental knowledge, mainly their knowledge of basic environmental
concepts related to the Sudan's environment, and the essential abilities and action
skills needed to be developed by an environmentally-literate citizenry. Section
two, assesses the respondents' perceived environmental attitudes. It includes
students' perceptions of their environmental beliefs and values, their attitudes

towards the incorporation of EE perspectives into science programmes, their
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major sources of environmental information and what they think are the three
most serious problems facing the Sudan (Appendices C and D).
3.2 Modification of fl | . .

The SEs' questionnaire and the STs' questionnaire were modified to suit the
Sudan's environment.

The modifications in Q1 included the addition of six items in section two
involving curriculum needs assessment. These items were intended to gather
information about the importance of and the degree of the incorporation of EE
objectives in SSTEPs in the Sudan's universities.

The modification of Q2 included the addition of some new items and
rewording of others. Twelve items were added to the questionnaire. In section
two, curriculum needs assessment, 6 items were added to assess the incorporation
and the importance of EE objectives in teacher education programmes. In section
three, items 3, 4 and 5 were added to assess the degree of incorporation of EE
perspectives into science programmes in secondary school curriculum. Question 7
in the same section was added to assess the STs' perceived abilities to teach
environmental topics in science subjects. Items 12 and 14 were added to solicit the
opinions of respondents about the possibility of introducing environmental
science as a subject in secondary schools and their suggestions for the
incorporation of EE perspectives into science programmes in secondary school
curriculum.

The rewording of the items in Q2 included in section two questions 8 to 15
and in section three questions 5 to 11. In the original version of the questionnaire
(Lee, 1987), the items were stated in closed question form to be answered by
"yes", "no" or "not sure". In this research these items were formulated in a form to
be answered by "agree" "disagree" and "not sure". The rewording of these items
was done to facilitate the answering of the questionnaire. Question 4 in section
two of the original version was reworded from a closed to open format and

replaced at the end of section three of Q3.
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133 C ion of tt | N

The PTs' and SSs' questionnaires were developed by the researcher. The
main purpose of these questionnaires was to assess respondents' perceived
environmental knowledge and attitudes.

Environmental education literature was reviewed to establish the
theoretical framework of thé questionnaires (chap. 2, section, 2.3). The model on
responsible environmental behaviour (shown in Fig. 4.1) was utilised in
establishing the questionnai@dimensions. The model was based on meta-
analysis of empirical research on responsible environmental behaviour (Hines et
al., 1987).

The literature related to questionnaire design was reviewed to identify key
issues in the area (Sudman and Bradbumn, 1983; Youngman; 1979; Oppenheim,
1966). Youngman's (1979) following suggested steps in research instrument
construction were used whenever possible as guidelines in the questionnaires'
design:

1- Compile a pool of relevant items;

2- Assemble these items into the form of an instrument;
3- Apply the instrument to one or more samples;

4- Perform items analysis of the responses obtained,

5- Remove any unsuitable items;

6- Assess reliability and validity;

7- Repéat steps 5 and 6 if necessary.
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The questionnaire items were pooled from a number of published scales
which have been used in assessing environmental knowledge and attitudes in the
UK (Gayford, 1987, Richmond, 1976), in the US (Edralin, 1989; McClaren and
Hart, 1978; Steniner, 1973; Perkes, 1973) and in Jordan (Subbarini, 1991). The
concepts related to the Sudan's environmental concerns were based on the
literature review (chap. 2, section, 2.1) of this study and the recommendations of
the four successive workshops on EE which have taken place in the Khartoum,
Sudan (Mohammed, 1985, 1984, 1983). The attitude items regarding the
incorporation of EE perspectives into science programmes were guided by the
objectives suggested by the UK National Curriculum Council (NCC) Documents
(NCC, 1990a and b).

In writing questionnaire items, consideration was given to the wording of
the items. Technical terms were simplified whenever possible to match
respondents' levels of understanding. Items were restricted to conveying only one
idea to avoid double-barrelled items (Borg and Gall, 1989). Complex concepts

such as pollution were considered as one idea.
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A Likert-type scale technique was used for establishing the dimensions of
the questionnaires. The technique is widely used in educational and social
research and is considered to provide an accurate measure of a respondent's
position (Ebel and Frisbie, 1986; Fishbein and Ajzen, 1975).

To ensure the content validity of the questionnaires, care was taken to
provide both positive and negative items in the attitudinal sections (Shaw and
Wright, 1967). Eight items were stated positively and 5 items were stated

negatively (table 4.1).

Tabled.1
Positive items Negative items
1. Mankind has the right to modify the 1. Mankind is created to rule over nature, so
environment to satisfy his basic needs; people should consume natural resources as
they want;
2. Wise utilisation of natural resources 2. Environmental preservation in the Sudan
depends on personal values; can be maintained only by law,

3. Sudanese should be encouraged to give 3. Studying environmental issues in science is
priorities to environmental protection to not interesting;

improve their health conditions;

4. Sudanese have social responsibilities to 4. Studying local environmental issues in
participate in preserving their environment; science will limit students' participation in

social activities;
5. I prefer an environmental approach to 5. Students' involvement in environmental
science learning; prescrvation programmes in science is a
waste of time;

6. Studying environmental issues in science
helps me to think critically by looking at
problems from different points of views;

7. Group work on environmental protection
in science helps me in respecting others'
views;

8. Science-based  activiies on the
environment promote tolerance towards
solving our environmental problems.

Information gathered by Q3 and Q4 was related to the third purpose of this
study (chap. 1, section, 1.4). They were mainly to assess the following research
aspects:

1- The respondents' degree of awareness of the Sudan's environmental concerns

(issues, problems and solutions);
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2- The respondents' perceived abilities to investigate, evaluate and to take action
in issues related to their environment;

3- The respondents' attitudes toward the environment and the incorporation of EE
perspectives into science programmes in the secondary school curriculum;

4- The respondents' perceived sources of environmental information;

5- The respondents' perceptions of the most serious environmental problems
facing the Sudan today.

The final version of Q3 contained 42 items, while Q4 contained 35 items

(Appendix, D and C). Table 4.2 summarises the questionnaires' scales and

dimensions.
Table 4.2
Scale Names, and Scale-ranges of Q3 and Q4
Scale-range
Scale (name) NI MS MXS SMP Q3SNI Q4 SNI
1. Knowledge of environmental
concepts (Cogl); 13 13 65 39 1-13 1-13
2. EE competencies (abilities &
skills) (Cog2); 6 6 30 18 14-19 14-19

3. Ability to use EE teaching
methods and approaches (Cog3), 7 7 35 21 20-26 -
3. Attitudes towards the environ- 6 6 30 18 29,32,35, 22,2528,

ment (Atl); 37,38,39  30,31,32,
4. Attitudes towards the incorp- 7 7 35 21 27,28,30, 20,2123
oration of EE perspectives into 31,33,3¢  24,26,27
science programmes (At2); 36 29

5. Sources of environmental

information; - - - - 40-41 33-34
6. Serious environmental

problems, - - - - 42 K

NI = number of items, MS = minimum scores, MXS = maximum score, SMP = scale mid-point,
SNI = serial number of items.

Note: The abbreviations between the parentheses are used as names for the scales in Q3 and Q4 as
well as in Q2 section three scales.

4 Populations invelved in the stud

Four populations were sampled in this study. The first population was the

SEs in the colleges and faculties of education, who in the academic year

79



1991/1992 were involved in science teacher education as science teaching
methods and curriculum studies tutors or academic subject tutors who had
education qualifications. Table 4.3 shows the number and distribution of members

of this population according to their institutions.

Table 4.3

Distributi { SEs by Instituti
Faculty of Education  University Number of Percentages

tutors

Omdurman Khartoum 15 68
Juba Juba 4 18
Atbra Wadi Elnil 3 14
Total 22 100

The second population surveyed was the STs who in the year 1991/1992
were teaching biology, chemistry, and physics in the Sudan government academic
secondary schools. They had graduated from colleges and faculties of education in
the Sudan's universities with B.Ed. (science) or B.Sc. (Ed.). According to the
Ministry of Education's Statistical Report (1992) the size of this population, in all
the Sudan's academic secondary schools is 728.

The third population of the study was the PTs studying biology, chemistry
and physics, during this research period, in the Sudan's universities. The ages of
members of this population were between 19 and 24 years. The majority of them
were pre-service students. According to the Ministry of Higher Education and
Scientific Research Report (1992) the number of this population in all the Sudan's
universities including the new ones is 748 students.

The fourth population of the study was the govenment academic
secondary school science students in Khartoum State. Their age is 19 years. They
studied in single sex schools, 30 boys' schools and 24 girls' schools. According to
the State's Education Office Report (1992) the size of this population is 4352
students.

4.4.1 Sample desi {si
Nachmias and Nachmias (1992) pointed out that prior to the selection of a

sample, the sampling frame has to be evaluated for potential problems. The
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sampling frame of the population under study was taken from lists and secondary
data sources obtained from potential respondents' institutions. Evaluation of the
sampling frame shows that some of the colleges and faculties of education lists do
not include all tutors' qualifications, e.g., in the College of Education, University
of Juba, academic courses are taught by Natural Resources and Environmental
Studies College tutors. Similarly the Ministry of Education's classification of STs
does not indicate their education qualifications and the institutions from which
they were graduated. However, this information did indicate that a representative
sample could be drawn from these populations. Moreover, the researcher's
constraints of time and resources, the country's size and the distribution of the four
populations have to be considered as limiting factors in conducting the research.

The essential requirement of any sample is that it has to be as
representative as possible of the population from which it is drawn (Gronlund and
Linn, 1990). Stratified and convenience sampling designs were adopted in the
present research as precision-increasing techniques to ensure adequate
representation for all populations and to reduce the cost of the research execution
(Keeves, 1988; Borg and Gall, 1989).

Colleges and faculties of education in the Sudan's universities that were
chosen for the survey are the ones from which at least two batches of STs
graduated in the academic year 1991/1992. Khartoum State government academic
secondary schools were chosen to represent the Sudan schools. They were chosen
for the following reasons:

1- The country has adopted a unified national curriculum in all states;

2- The state generally has a good social representation from all states of the
country;

3- The state schools were more accessible to the researcher, as the majority of

them were established in cities and towns;
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4- The researcher's personal relationship with schools' directors, STs and training
tutors during his work as a teacher trainer in this state would help in the
research execution.

The sample for SEs included all science teaching methods and curriculum
studies tutors and the academic staff members who held education qualifications
in Omdurman Faculty of Education, University of Khartoum, College of
Education, University of Juba and Atbra Faculty of Education, University of Wadi
Elnil.

The STs sample included graduates of colleges and faculties of education
surveyed in this study, who taught biology, chemistry or physics in Khartoum
state schools in the academic year 1991/1992. The size of this sample was 152
teachers, including those who had graduated from foreign universities. They
represented 21% of all secondary STs in the Sudan (Min. Educ., 1992).

Prospective science teachers were chosen from those institutions whose
programmes are under study in this research. The final year students constituted
this sample. They represented 19% of all science teachers in training,

Secondary school students were chosen from 12 schools in Khartoum state
(six boys and six girls). The schools were chosen by their convenience, the
number of boys' schools slightly out number girls' schools in Khartoum state, and
schools differ in their size. Twenty third-grade science students were chosen from
each school (table 6.3, Appendix P). They were chosen on a stratified design
based on the first odd numbers from the science stream list. The size of this
sample was 240, comprising 120 boys and 120 girls and represented 6% of all
SSs. Table 4.4 summarises the research respondents' populations and the samples'

size.

82



Respondents Population Sample Percentages

1. Science teacher educators; 22 22 100

2. Science teachers; 728 152 21

3. Prospective science teachers; 748 139 19

4. Secondary school students. 4352 240 6
4.5 Basi I .

The literature reviewed in the previous chapters provides support for the
following operational assumptions underlying the execution of the present
research:

1- The SSTEPs in colleges and faculties of education in the Sudan's universities
include some aspects of EE perspectives with some varying degrees in their
intentions, scope and directions;

2- Environmental education competencies (knowledge and attitudes) included in
the research instruments, are basic competencies needed to train
environmentally literate citizens, who can cater for the Sudan's environmental
concerns (issues, problems and solutions). They are urgently needed to be
incorporated into science programmes in all levels of the Sudan's education
system;

3- Science programmes of the Sudan secondar); school curriculum, to some extent
incorporate EE perspectives and contribute to developing positive attitudes
towards the environment;

4- Science teacher educators' perceptions and experiences are considered to be
valid and reliable in evaluating EE status and curriculum needs in their
institutions;

5- The perceptions and experiences of STs in Khartoum state, government
academic secondary schools are valid and reliable in evaluating EE curriculum
nged in colleges and faculties of education in the Sudan's universities and the

incorporation of EE perspectives into science programmes in secondary school
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curriculum. They represent adequately the graduates of the institutions under
study who work currently in the Sudan's secondary schools. They are honest in
their responses to the questionnaire;

6- The samples of PTs and SSs adequately represent their populations from which
they are drawn. They are honest in their responses to the questionnaires. They
have the ability to evaluate their environmental knowledge and attitudes;

7- The questionnaires used in collecting the base-line information in this study are

valid and reliable.
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Chapter five is mainly concerned with the implementation of the study. It
includes details of the establishment of the validity and reliability of the research
instruments, pilot study, administration of the main research instruments and data
collection, the nature of the research variables and the statistical analysis
procedures conducted on the'research data.

The criteria for evaluating research instruments are wide. They are
traditionally classified under two headings, validity ‘and reliability. The validity
indicates how far an instrument actually measures what it was intended to
measure. On the other hand, the reliability is an indication of the degree to which
it performs consistently, both for the subjects being assessed and in differing
situations under which the measurement is made (Keeves, 1988; Ebel and Frisbie,
1986; Youngman, 1979).

A synthesis of educational literature shows that the validity of the research
instrument can be estimated by one or more methods: experts' opinions, actual
performance and vthe result of another instrument of known and accépted validity
(Nachmias and Nachmias, 1992; Gronlund and Linn, 1990; Borg and Gall, 1989).

The validity of the questionnaires used in the presént study was ascertained
first by the use of a panel of experts and independent judges in the University of
Hull and then in the Sudan. In July 1991, the initial drafts of the questionnaires
were submitted to two computer experts and five Ph.D. science education students
in the University of Hull. They were requested to scrutinise the questionnaires
based on the research objectives, to give advice and recomméndations on the
appearances of the questionnaires, as well as to judge their suitability for

computer analysis.
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From the suggestions and discussion with these group members, open
questions were added to Q1 and Q2. These included item 23 in Q1 section two,
and item 14 in Q2 section three. Four items in students' Questionnaires, Q3 and
Q4 were reworded. These included items 27, 28 and 32 in Q3 section two and
items 20, 21 and 25 in Q4. Moreover, some changes in the appearances of the
questionnaires were made.

In October 1991, sets of the revised versions of the questionnaires were
submitted to two groups of Sudanese experts. The first group included three SEs
and two environmental science professors. The second group included two science
curriculum planners, three science inspectors and three science head teachers.

The Sudanese experts were chosen based on their long experience in
science teacher education in the Sudan's universities and for their familiarity with
science and EE programmes development in the Sudan. In addition, they were
currently involved in science teaching and in the development of science and EE
programmes in the Sudan.

The Sudanese experts were requested to scrutinise the research
questionnaires in the light of the following:

1- To analyse and evaluate the content of each questionnaire based on the research
objectives;

2- To revise or reword any vague items, to eliminate items they felt to be
inappropriate and to add items they believed would be relevant to the study;

3- To give suggestions about the appearances of the questionnaires;

4- To give advice about the Sudan's environmental concerns (See letter to experts
in appendix H).

Scrutiny of the experts' validation results revealed a high face validity for
the content and construct dimensions of the research questionnaires. On the
experts' advice, two questions from Q2 section three were eliminated and two

items in students' questionnaires Q3 and Q4 were reworded. The latter items
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included items 28 and 33 in Q3 section two and items 21 and 26 in Q4 in the same
section.

Empirical validation of the research instruments was based on the fact that
the Q1 and Q2 had been previously applied on a national basis, in universities and
secondary schools in Malaysia (Lee, 1987) and in Canada (Towler, 1980). The
validity of the instruments in the two educational settings was established through
expert opinions. Moreover, the questionnaires developed for this study (Q3 and
Q4) incorporated items generally drawn from questionnaires that had been used
on a national and state basis in the UK, US and Jordan (chap. 4, section, 4.3.3).

The STs' questionnaire (Q2) and students' questionnaires Q3 and Q4 were
translated from English to Arabic. The accuracy of the translation was checked by
two Arabic language professors, both of whom had previously been involved in
translating educational materials from English to Arabic or the reverse. The final
versions of the questionnaires were then prepared for the pilot study (appendices,
E, F and G).

3.2 Pilot Study
The main purposes of a pilot study are:
1- To help in estimating the length of the research instruments;
2- To predict and hence offset problems that may affect the implementation of the
main study.
3- To confirm the validity of the research questionnaires;

For the purpose of the pilot study, the research questionnaires were pilot
tested in the Sudan in December 1991. The piloting of the research instruments
was conducted with samples of individuals from populations similar to the
research subjects. Individuals participating in the pilot study were excluded from
the main study (Miller, 1991).

The SEs' questionnaire (Q1) was administered to only two persons, as the
size of the population addressed by it is limited and no major modifications had

been carried out in its initial validation stages.
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The STs' questionnaire (Q2) was administered to 30 STs, working in
training schools attached to Omdurman Faculty of Education, University of
Khartoum. 10 teachers were chosen from each science subject, biology, chemistry
and physics.

The PTs' questionnaire (Q3) was administered to 30 final year students,
from Omdurman Faculty of Education. 10 students were chosen on a stratified
design from each science subject department list.

The SSs' questionnaire (Q4) was administered to 40 students, from Ahleia
(boys) and Bulk (girls) secondary schools. Twenty students were chosen, on a
stratified design, from the third grade science stream list of each school, based on
the first 20 odd numbers.

During the administration of the questionnaires for the pilot study,
respondents were requested to comment on the scope, content and the length in
writing as described in the covering letters of each pilot study version
questionnaires (Appendix I). At the same time discussion about the questionnaires .
was conducted with PTs and SSs who participated in the pilot study, as some of
them may not have been able to express their opinions about the questionnaires in
writing.

Scrutiny of the pilot study respondents' opinions revealed that the validity
of the research questionnaires was confirmed. The questionnaires were
appropriate and suitable for the respondents. The lengths of questionnaires were

reasonable. SEs completed their form within an average time of 20 minutes, STs

25 minutes, PTs and SSs 18 minutes.

A letter was sent to the Academic Secretary of Omdurman Islamic
University in July 1991, requesting that the researcher be provided with airline
tickets and other financial support for the field work study in the Sudan. This was

accompanied by a supporting letter from the research supervisor (Appendices J1
and 2).
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Two follow up letters about the airline tickets were sent to the researcher's
university. In November 1991, the researcher received a letter indicating the
approval of his field work by the Omdurman Islamic Vice Chancellor's Office but
the Ministry of Higher Education Financial Regulations applicable at that time
would not allow the Academic Secretary to issue him tickets for field work
(Appendices K1 and K2).

In the light of these constraints it was decided to mail the questionnaires to
the Sudan, to enable the researcher to catch the final term of the academic year
1991/1992.

Two of the researcher's colleagues were contacted to supervise the pilot
and the main study on his behalf in the Sudan. A letter was sent to the researcher's
university to facilitate all possible means for them of carrying out the research
work (Appendix L).

Letters were sent also through the researcher's institute to the deans of
colleges and faculties of education in the Sudan's universities under study and the
director of secondary education, Khartoum state, asking permission for the
researcher to conduct the pilot and the main study in their institutions. (Appendix
M).

The director of secondary education requested the school directors in
Khartoum state to co-operate with the researcher (Appendix N).

Research questionnaires were prepared in booklet form to be mailed to the
Sudan. The pilot study questionnaires were mailed in December 1991. The main
study questionnaires were mailed to the researcher's correspondents in January
1992. The main study was conducted in February/March 1992,

The SEs' questionnaire and STs' questionnaires were distributed by hand.
The PTs' questionnaire was distributed to the science teaching method tutors as
the students were involved in teaching practice in their secondary schools. The
S8s' questionnaire was administered by science headteachers. They were informed

by the researcher's correspondents on how to select students and requested to
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explain to them how to answer the questionnaires and to remind them to read the
covering letter and all the instructions. The questionnaires were collected from the
respondents, three weeks after distribution.

The questionnaires were mailed to the researcher in March 1992. Table 5.1
shows the distribution and return inputs of the questionnaires. 15 copies of STs'

questionnaire were disregarded, as the respondents had graduated from foreign

universities, mainly Egyptian ones.

Questionnaire No. of copies No. of copies Percentages
distributed returned returned
Q1 ' 20 20 100
Q2 122 103 84
Qa3 - 109 107 98
Q4 240 240 100
Total 491 . 430 98
5.4 Tl liability of tl h.inst I

The reliability of a research instrument basically places emphasis on two
sets of questions. The first involves the degree of consistency of the measurement
scores, such as what is the relationship between scores obtained under varying
testing conditions and how much does the individual's score change on retesting?
The second set of questions emphasises the causes of discrepancies between the
instruments' scores, such as what factors produced inconsistent scores and what is
the magnitude of their éffects? Such factors include, among others, the length of
the research instrument, spread of the scores and the difficulty of the instrument
items and their objectivity.

The reliability of a research instrument can be established by one or more
of the following methods (Gronlund and Linn, 1990; Borg and Gall, 1989; Cohen
and Manion, 1986; Ferguson, 1981; Guilford and Fruchter, 1978):

1- Test;retest method;
2- Parallel-form technique;

3- Spilt-half method;
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4- Internal consistency methods.

The internal consistency method was adopted in this research to estimate
the reliability of the research questionnaires. It was used to reduce the cost of the
research and to make effective use of the time, since each instrument had to be
administered on one occasion. Moreover, the method is widely used in current
educational and social research (Nachmias and Nachmias, 1992; Ebel and Frisbie,
1986). Borg and Gall (1989, p. 261) indicated that "K-R20 is considered by many
specialists in educational and psychological measurement to be the most
satisfactory method of determining reliability".

Cronbach's Coefficient Alpha is a general form of the K-R20 formula. It
was used to determine this research questionnaires' scales reliability. The formula
as pointed out by Cronbach (1951) provides a reliability estimate for measures
composed of items scored with valﬁes other than zero and one. Such is the case
With these research instruments that provide responses on Likert-type scales from
five to one or in the form of three to one. |

Cronbach's formula can be expressed as:

poc = k=281
k-1 sx
Where:

k =the number of items of the instrument;

Z si = the sum of variances of the item scores;

sx = the variance of the scores on all k items.

Table 5.2 shows the reliability coefficients of the research questionnaires’
scales as estimated from the main study. The values range from 0.51 to 0.94, with
most values being more than 0.65 (i.e., 14 out of 20). These values are considered
to be satisfactory for scales containing relatively few items. They suggest that the

research instruments have a satisfactory internal-consistency reliability.
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Coefficient alpha

" Scales Q1 Q2 Q3 Q4
1. The degree of importance and the
extent of the incorporation of EE

objectives in SSTEPs; 0.68 0.71 - -
2. SEs' and STs' views about the adequacy

of SSTEPs for PTs preparation for EE; 0.67 0.65 - -
3. Cogl; - 0.94 0.79 0.78
4, Cog2; - 0.93 0.76 0.84
5. Cog3; - 0.88 0.87 -
6. Atl; - - 0.55 0.51
7. A2; - - 0.58 0.55
8. Supportive and communicative second-

ary curriculum needs for EE; - 0.68

9. Students' sources of environmental

information, - - 0.61 0.53

5.5 The nature of the research variables

There are two types of variables in this research independent and
dependent. The independent variables include the biographic variables of the
different populations under study. The dependent variables are the main areas

addressed by the research instruments. These variables are presented in tables 5.3

and 5.4.

Table 5.3
Ind ent Variables in the R I
Respondents Independent variables questionnaire's section
& items
1- SEs; qualifications, teaching experience, fields one, items, 1, 2, 9 and
of specialisation and institution; 10;
2-STs; sex, fields of specialisation, teaching one, all items;
_ experience and institution;
3-PTs; sex, fields of specialisation and institution; covering letter;
4- SSs. Sex; coverin&ttet.
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Table 5.4
D ent Variables in the R |

Variables Questionnaire section Items
1. EE status in SSTEPs; Ql, section one; all;
2. SSTEPs' needs; Q1 and Q2 section two; all;
3. EE status in science programmes in secondary
school curriculum; Q2 section three 1-5
4. EE supportive and communicative needs in
secondary schools; Q2 section three 6-13
5. PTs' and SSs' perceived environmental Q3 section one 14 -26
knowledge; Q4 section one 14-19
6. PTs' and SSs' perceived environmental Q3 section two 27-39
attitudes Q4 section two 20-32
6. PTs' and SSs' perceived environmental Q3 section two 40-41
information sources Q4 section two 33-34
7. PTs' and SSs' perceived serious environmental Q 3 section two 42
problems. Q4 section two 35

5.6 Data analysis procedures

The responses to all study questionnaires were translated to data processing
tabulation sheets, coded and analysed at the University of Hull Computer Centre,
using the SPSS (Statistical Package for Social Sciences).

The kind of questions asked and the nature of the information gained by
the research instruments were the two prime factors which influenced the choice
of statistical procedures employed. The questions asked in the survey were mainly
descriptive statements. Consequently, descriptive and inferential statistics were
used for the research data analysis. The descriptive statistics include: frequencies,
percentages,‘ weighted means, Pearson correlation coefficient (r) and multiple
regression. The inferential statistics involved a t-test only.

5.6.1 The weighted mean

The weighted means were used to examine the incorporation of EE
perspectives into science programmes in the secondary school curriculum
(information gathered by Q2 section 3) and PTs' and SSs' perceived
environmental knowledge and attitudes (Information gathered by Q3 and Q4).

According to Porkess (1982) the weighted mean is the result produced by a
technique designed to indicate the importance of certain factors when compiling

the average of a group value. In this research, responses reported in Likert-type
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techniques were given values of five to one in environmental knowledge scales
(Cogl, Cog2 and Cog3) and in the attitudinal scales (Atl and At2) the same
values were given to the positive responses and the reverse in the negative ones.
The weighted means in the two cases were calculated for each item by dividing
the sum of all responses by total sample number.

5.6.2 P lati fficient (r)

The Pearson coefficient (r) or product-moment correlation coefficient was
used to estimate the relationship between the PTs' and SSs' perceived
environmental knowledge and attitudes (Information gathered by Q3 and Q4).

According to Borg and Gall (1989) the purpose of the correlation
coefficient is to express, in mathematical terms, the relationship between any two
variables. If the relationship is perfectly positive, the correlation coefficient will
be 1.00, if the relationship is perfectly negative, it will be -1.00. If, there is no
relationship, the coefficient will be zero. If the two variables are somewhat
related, the coefficient will have a value between zero and one (if the relationship
is positive), or between zero and minus one (if its negative). Thus the correlation
coefficient is a precise way of stating the extent to which one variable is related to
another and the greater the relationship, the greater the measure's magnitude
(absolute value), but the measure equals zero if there is no relationship.

5.6.3 Multinl .

Multiple regression was used in this study to evaluate the magnitude of the
relationship between the dependent variables derived from the PTs' and SSs'
scores in environmental abilities and action skills scale in Q3 and Q4 and the
independent variables derived from the two groups' scores in (1) knowledge of
environmental concepts scale (Cogl); (2) ability to use environmental teaching
methods and approaches (Cog3); (3) attitudes towards the environment scale
(At1); (4) attitudes towards the incorporation of EE perspectives into science

programmes scale (At2).
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Youngman (1979) pointed out that multiple regression analysis will offer a
more appropriate analytical approach to researchers who specifically identify their
independent variables. Environmental abilities and skills were chosen for this
statistical analysis for the growing concern they have in current EE literature as

ultimate goals for EE (Hungerford et al., 1987, Volk, et al,, l984§ Stapp, 1969), or
as competencies badly needed for an environmentally-literate citizenry (Ramsey
and Hungerford, 1989, 1981; Stokes and Grawshow, 1986). Moreover, in science
education literature, similar abilities and skills were widely reported as science
processes (UNESCO, 1986a, Shaw, 1983; Diuashow, 1980).

Technically, the well-known equation for a straight line
y=a+bx

represents a simple linear regression (Edwards, 1979), where y is the dependent
variable and x is the independent variable, a is the intercept constant, and b the
regression coefficient. Therefore, y values are predicted from x values. If the
values for y and x are plotted, and a line made as close to the points as possible,
then that line "Should express the relationship between the x and y, the regression
of y on x" (Ferguson, 1981). The slope of that line would be b, and would indicate
the change in y with the change of one unit of x. Generally, b describes how y
changes as x changes. The intercept constant a is the point where the regression
line intercepts the y axis. The line that expresses the regression of y on x is the
line for which the average deviation of y values from the line is minimum.

In any regression analysis, values labelled R, R2 and B are known. B is the
standard score coefficient, and indicates the proportion of total variation in y that
can be accounted for by variation in x. Therefore, in a simple regression B
coefficient is identical with the Pearson product-moment correlation coefficient, r.
For example, if the correlation between the IQ and the academic attainment
explainable by IQ is equal to 0.40 = 0.16 this means that IQ can explain 16% of

the total variance in the academic attainment of the cases used.
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The relationship between the y and x in a multiple regression is expressed
by the multiple correlation, R, and the proportion of variance is accounted for by
the predictors together is equal to R2, (Ferguson, 1981). R is always positive, the
direction of the relationship between y and x being inferred from the signs of the
b coefficients. The equation here is as in the simple regression except that there
are, as the name suggests, multiple independent variables, x1, X2, X3......Xp as in

y=a] +bx] +byxy +b3xs3.......... bnXq.

In the above equation aj is the yj intercept, and by, by, b3, by are the
regression coefficients. The significance of the values of R2 and B is usually
found by comparing the F-values of the analysis with the F-values given in
distribution tables.

According to Kerlinger and Pedhazur (1973) there are three possible
regression analysis methods available to identify the minimum number of
variables necessary to be accounted for by the combined effects of the
independent variables. These are:-

1- The forward solution;
2- The backward solution;
3- The stepwise solution.

The stepwise solution incorporates the advantages of both the forward and
the backward solutions. In the stepwise solution, tests are performed at each step
to determine the contribution of each variable already in the equation as if it was
entered last. Thus, variables are entered in to the regression equation one at a time,
the first independent variable included in the equation being the one that has the
highest zero-order correlation with the dependent variable. The second variable
chosen will be the one that produces the greatest increment to R2, having taken
into account the variable already in the equation. The stepwise addition continues
until all independent variables are added or until no other independent variable

makes a significant contribution to the value of R2,
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5.6.4 T- . ..
The t-test was used in this study to assess the differences if any between
the subgroups of STs, PTs and SSs. It was used mainly to examine the following:
1- The difference between STs' subgroups perceptions of the incorporation of EE
perspectives into science programmes of the Sudan secondary school
curriculum. (Information gathered by Q2 section three),

2- The differences between PTs' and SSs' subgroups' perceptions of their
environmental knowledge and attitudes (information gathered by Q3 and Q4).

According to Borg and Gall (1989) the t-test is a parametric inferential
statistical test widely used in educational and psychological research to determine
whether two means, proportion or correlation coefficients differ significantly from
each other. It enables the researcher to decide whether some factors other than
chance account for the apparent relationships. It also shows how reliably the
researcher can infer that the phenomena observed in a limited group will also
occur in an unobserved larger population from which the sample is drawn.

There are several formulae for the compution of the t-test, each of which is
limited to serve different purposes. In this study, the t-test for independent groups
(males and females, biological and physical scientists) was used for the test of
significance between the two groups using the following standard formula of the

t-test:

_Xi-X,
S LS

n o nm

t

where:
t = the value by which the statistical significance of the main
difference will be judge;
)-( 1= the mean of group one;
X o = the mean of group two;

'

§1 = the variance of group one;
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s

S, = the variance of group two;
n, = the number of subjects in group one;

n, = thenumber of subjects in group two.
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The purpose of this chapter is to present and analyse the survey data that
was gathered from the four study questionnaires addressed to SEs, STs, PTs and
SSs, in colleges and faculties of education in the Sudan universities and Khartoum
state academic secondary schools in the academic year 1991/1992. It is presented
to answer systematically the questions asked in chapter four of this study, section
4.2

On the basis of the main questions of the study, the results are presented in
five sections. Biographic information of the research respondents was analysed
and is presented in section one. SEs' replies regarding EE status in SSTEPs in
their various institutions are presented in section two.

Section three is devoted to analysing the SEs' and STs' replies regarding
their institutions' curriculum needs in integrating EE perspectives into SSTEPs.

Section four presents STs' perception of the extent to which EE
perspectives were incorporated into science programmes of the Sudan's secondary
school curriculum. The respondents' perceptions of their abilities to teach
environmental topics were assessed. Moreover, the perceptions of the respondents
on the above issues were examined by their gender, fields of specialisation and
years of teaching experience.

Section five addresses PTs' and SSs' data. The respondents' replies were
subjected to various methods of statistical analysis in order to find out their
awareness of the Sudan's environmental concems, their abilities to take
environmental actions, their attitudes towards the environment and their attitudes
towards the incorporation of EE perspectives into science programmes of the
Sudan's secondary school curriculum. Further analysis of the subjects' replies was
carried out to assess the relationship between the subjects groups' scores in

environmental knowledge and attitudinal scales, to find out factors that could be
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the best predictors of their abilities to investigate, evaluate and take environmental
actions and to examine the differences between the subjects' groups and sub-

groups in the above issues.

] . [P .

Information about the respondents is presented in tables 6.1 to 6.3.

Secondary students' distribution in Khartoum state schools by gender is presented
in table 6.3 (Appendix P).

Biographic variables Science Science Prospective
educators teachers teachers
F % F % F %
1. Sex
. Males; - - 58 66 69 65
Females; 30 34 38 35

2. Fields of specialisation

Biology; 8 40 25 28 22 21
Chemistry; 6 30 32 36 33 31
Physics; 5 25 27 31 24 22
Biology/chemistry; - . 4 5 17 16
Physics/math; . - - . 11 10
Environmental education; 1 5 - - - -
3. Years of teaching experience
1-05 5 25 53 60
6-10 6 30 18 21
10-15 3 15 8 9
16 and more 6 30 9 10
4. Institutions
Khartoum; 15 75 77 88 79 74
Juba; 2 10 8 9 22 21
Wadi Elnil 3 15 3 3 6 5
5. Qualifications
PhD. Ed; 6 30 . .
M. Ed, 7 35 4 5
B.Ed; 9 45 75 85
Diploma; 11 55 9 10
6. EE courses
None; - - 86 92
One or more. - - 2 2
F = frequencies.
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The academic background of SEs and STs (tables 6.1 and 6.2) shows that
only 5% of SEs (one person) was qualified in EE and only 2% of STs (two
persons) had attended one or more courses in EE. These findings may indicate
that the incorporation of EE perspectives, if any, in both the Sudan's universities
and secondary schools depends mainly on what individuals make of its
importance in the context of their programmes. Towler (1980, p. 15) indicated
that, "Teachers who are not prepared or trained to teach EE can not help in its

integration into their programmes, but have neutral if not negative attitudes

towards the subject and its importance"

Disciplines Bachelor  Diploma Master Ph.D.
F % F % F % F %
1. Biology; 8 40 - - 5 25 4 20
2. Chemistry; 4 2 - - 4 20 4 20
3. Physics; 3 15 - - 1 5 - -
4. Education; 5 25 11 55 1 5 - -
5. Science education; - - 3 15 7 25 6 30
6.EE - - - - 1 5 1 5

7. Environmental science or studies.
- - - 1 5 - -

F =frequencies.

For the purposes of the data analysis, STs and PTs were divided, based on
their fields of specialisation, into two groups, a biological science group which
includes biology and biology/chemistry teachers and a physical science group,
which includes chemistry, physics, chemistry/physics and physics/math teachers.
STs were also divided, based on ﬁeir years of teaching experience, into two
groups, junior teachers with less than five years and senior teachers with more

than five years teaching experience.
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6.2 Status of EF. in SSTEPs

This section preéents the data collected by the SEs' questionnaire (Q1)
section one. Frequencies and percentage distributions of the respondents' replies to
all questions in this section are tabulated in appendix Q. The data presented in this
section address the following main research question:

To what extent do teacher education programmes in the Sudan's universities
prepare students to incorporate EE perspectives in secondary schools?

The extent to which SSTEPs prepared students to incorporate EE
perspectives in their teaching can be summarised in the following points.

Environmental education teaching methods and approaches were poorly
incorporated in science teaching method courses in colleges and faculties of
education in the Sudan's universities, 65% of the respondents were incorporating
them to "a little extent", only 20% indicated that they incorporated them "a lot"
and 15% of the respondents indicated that they "didn't incorporate them at all".
Three of those who incorporated them a lot in their science teaching method
courses were biology teaching method tutors from Omdurman Faculty of
Education and the other one was a chemistry teaching method tutor from the same
institution. The three who indicated that they did not incorporate them at all were
physics teaching method tutors from various institutions.

The major emphasis of EE teaching methods and approaches when
integrated into science teaching method courses were reported to be mainly
ecological by 50% of the respondents, conservation by 25%, biological by 15%
and sociological by 10%.

In examining whether the institutions offered academic courses dealing
with environmental concerns and whether they required that for PTs academic
preparation, 70% of the respondents indicated that their institution's academic
courses dealt with environmental concemns, 15% replied negatively to the
statement and 15% indicated they "don't know". Moreover, 75% of the

respondents indicated that their institutions required these courses for their
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students' academic preparation, 20% said they "don't know", and only one person
said "no". When the tutors were requested to list courses they taught which
included environmental concemns, only the Biology Department of Omdurman
Faculty of Education listed its ecology courses. The 20% of the tutors who replied
with "don't know" were science teaching method tutors. Their responses could be
justified by the fact that they were not directly involved in the academic teaching
in some of the institutions under study.

Examining the extent to which the contents of the courses with
environmental concerns were orientated to the local environmental issues and
problems, 30% of the respondents said to "a great extent", another 30% said to "a
small extent" and 40% stated "don't know". With 60% of respondents indicating
that their academic courses with environmental concerns were orientated to "a
great/a small" extent we could say with caution that these courses were to some
extent orientated to local environmental issues.

The SEs' replies to the question about their involvement in research
projects and curriculum materials development in their institutions and secondary
schools in the Sudan revealed that of the twenty respondents only one was
involved in a funded research project in EE and concerned with developing EE
curriculum materials for his institution. 20% of the respondents were involved in
developing EE curriculum materials for use in secondary schools. All those who
were involved in developing EE curriculum materials for secondary education
were from Khartoum University. When asked whether they favoured certification
in EE in their institutions (i.e. introduction of EE as major or minor fields of
specialisation), 85% of the respondents were in favour of that certification.

Respondents were asked about the three major problems hindering the
incorporation of EE perspectives into SSTEPs in the Sudan's universities. The
response frequencies and percentages are shown in table 6.4. From this table the
three major problems as perceived by the SEs are:

1- Shortage of qualified staff;
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2- Shortage of teaching materials and equipment;

3- Lack of textbooks.

Problems
1. Shortage of qualified staff;
2. Shortage of teaching materials and equipment;
3. Lack of textbooks;
‘4. Limited funding for research;
5. Lack of communication;
6. In accessibility of up to-date information;
7. Lack of research.

—

AU ND0w e

%
65
65
40
35
35
35
20

F = frequencies. -

104



6.3 Curriculum needs assessment
This section presents the information gathered from Q1 section two and Q2
section two, addressing the following main research question:
What are the curriculum needs for the incorporation of EE perspectives into SSTEPs
as perceived by SEs who are conducting these programmes (Q1, section two) and
STs who have gone through them? (Q2, section two).

The respondents were asked to rate the degree of importance of each of the

six EE objectives and to indicate to what extent they felt these objectives were
incorporated in the existing SSTEPs in the Sudan's universities (Q1 and Q2,
section two, items 1 to 6). The response frequencies and percentages of the two
groups are presented in table 6.5. The response means of the two groups are
shown in figures 6.1 and 6.2.

Table 6.5 shows that all EE objectives were considered "very
important/important" by the overwhelming majority of the respondents, with
percentages ranging from 90% to 95% in the case of SEs and 92% to 100% in the
case of STs.

Only two of the EE objectives were considered to be
"moderately/satisfactorily" incorporated by SEs ("knowledge" by 65% of them
and "aWareness" with 50%). Three of the EE objectives were considered to be
"moderately/satisfactorily" incorporated by STs ("knowledge" by 57%, "skills" by
52% and "attitudes" by 50% of them). Evaluation and participation objectives
were considered to be poorly incorporated by the overwhelming majority of SEs
and the majority of STs.

Overall, the results indicate that there is a clear discrepancy between the

degree of importance that the respondents attached to the EE objectives and the

extent to which they perceived their incorporation occurred into SSTEPs. This
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suggests the need for the programmes to address the EE objectives more

thoroughly.

Environmental education Importance Incorporation
objectives R F& N. V.

% im Im im P M Sa
1._Awareness: to help acquire an  SE F 01 04 15 10 08 02

awareness and sensitivity to the % 05 20 75 50 40 10
total environment and its ST F 0.0 09 79 41 33 14
problems; % 0.0 10 9 47 37 16
2. _Knowledge: To help acquire SE F 02 04 14 07 13 0.0
basic understanding of the total % 10 20 70 35 65 00
environmental concerns and ST F 0.0 12 76 38 38 12
human role in it; % 0.0 14 86 43 43 14

3. Attitudes: To help acquire
social values, strong feclings of SE F 02 02 16 13 05 02

concern for the environment and % 10 10 80 65 25 10
motivation for active participation ST F 01 31 56 44 34 10
in its protection; % 01 35 64 5 39 1
4, Skills: To help acquire the skills  SE F 01 03 16 13 05 02
for  solving environmental % 05 15 80 65 25 10
problems; ST F 0.0 35 53 42 37 09

% 0.0 40 60 48 42 10
5. Evaluation abilities: To helpin  SE F 01 06 13 17 02 01
the evaluation of environmental % 05 30 65 85 10 05
measures and programmes; ST F 02 31 55 52 30 06
% 02 35 65 59 34 07
6. Participation: To develop sense  SE F 02 03 15 19 01 00

of rmPonsibility that ensure % 10 15 75 95 0s 00
aPPfODrlate action for ST F 02 28 58 52 27 09
environmental problems, % 023 32 66 59 31 10

F = frequencies, R = respondents, SE = science teacher educators (N = 20), ST = science teachers
(N = 88), N. im, not important, Im, important, V. im, very important, P, poor, M, moderate, Sa,
satisfactory;

* The responses in this table were scored for the computer analysis as N. im =1; Im=2; V. im =
3;P=1,M=2and Sa. =3,
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Fig. 2 SEs' Perceptions'the Importance and the Incorporation of EE
Objectives into SSTEPS in the Sudan's Universities
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Respondents were asked to indicate the "desired" and the "actual"

incorporation of EE perspectives into the professional PTs preparation courses
offered in their institutions (Q1, section two, items 7 to 12 and Q2, section two,
items 7 to 11). The two groups' response frequencies and percentages are
presented in table 6.6.

Table 6.6 reveals that EE perspectives should be incorporated into science
teacher professional preparation courses. This was felt by 85% to 95% of SEs and
by 83% to 95% of STs.

The current status of EE in science teacher professional training was
perceived as being very low by the respondents in all training aspects with
percentages ranging from 15% to 20% of SEs and 23% to 34 % of STs.

The results in table 6.6 indicate a clear discrepancy between the desired
and actual status of EE in science teacher professional courses and they also
indicate a clear need for EE perspectives to be included into SSTEPs in the

Sudan's universities.
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Statements Desired status Current status

SE ST SE ST

- F(%) F (%) F (%) F (%)
1. Environmental education is part and parcel of

STs professional preparation courses; 19(95) 77(88) 3(15) 30034
2. Environmental education teaching methods are
incorporated into all science teaching method

courses, 17(85)  73(83) 3(15) 21(24)
3. Science teacher education programmes include
courses pertaining to research methodology for
designing and developing methods and
instruments which enable teachers to effectively

fulfil the objectives of EE; 19(95) 83(93) 2(10) 27Q1)
4. Science teachers in training are given an
understanding of as wide range as possible of EE
materials, aids and resources with special
reference to low cost material and opportunity for

adaptation in local circumstances; 18(90) 84 (96) 4200 22025
5. Science teacher education institutions under-
take research to develop low-cost EE teaching

materials for the science educators training; 18 (90) - 3(15) -

6. Science teacher education institutions include
appropriate aspects of EE curricula that meet

interdisciplinary approaches and methods. 17(85) 82(93) 3(15) 20(23)

F =frequencies, SE = Science teacher educators (N = 20), ST = science teachers (N = 88).
* the responses in this table were scored for the computer analysis as desired = 2; actual = 1.

Respondents were asked to give their views about their institutions’

curricular needs for the preparation of PTs to incorporate EE perspectives into the
secondary school curriculum (Q1, section two, items 13 to 22 and Q2, section
two, items 11 to 20). The two groups' response frequencies and percentages are
presented in table 6.7.

Table 6.7 shows the respondents’ view about the curriculum needs in three
areas, general curriculum needs, professional course needs and academic courses
needs. The items that solicit the respondents' opinions about the general
curriculum needs are items 1, 8 and 9. The subjects' replies in these items

suggested that SEs unanimously and 98% of STs were of the opinion that there is
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a need for curriculum development in teacher education institutions to ensure that
EE is taken into consideration. 65% of SEs and 67% of STs felt that science
teachers cannot function in a multidisciplinary approach without having
experienced it in teacher education programmes. Only 37% of SEs and 17% of
STs felt that the experiences provided in their college programmes engender
genuine concern about environmental issues. It could be inferred from the
respondents' replies to these items that there was a need for EE and a
multidisciplinary approach to be introduced into SSTEPs and more efforts to
enhance environmental concerns in them are needed.

The opinions about needs relating to the professional science teacher
courses were solicited by the respondents' replies to items 2, 3 and 4 in table 6.7.
The subjects' replies to these items revealed that 60% of SEs and 65% of STs felt
that the current sciencé teaching methods are inadequate for training STs to
integrate EE perspectives into secondary school curriculum. 55% of SEs and 52%
of STs "agree" with the possibility of environmental educators being trained
within the traditional framework of science teaching method courses in their
colleges. Only 45% of SEs but 78% of STs felt that education institutions should
develop team-taught multidisciplinary approaches for EE. It could be inferred
from the respondents' views in this teacher preparation area that the current
science teaching method courses are inadequate for STs preparation for EE but
STs can be trained for EE in them. Moreover, SEs were not in favour of
multidisciplinary and team-taught methods for EE while the majority of STs
favour that. However, the overall result revealed that the respondents showed
agreement on the needs for professional teacher preparation for EE but
disagreement on the means. The results suggest that there is a need for science
teacher education institutions to up-date their teaching methods' courses to prepare

STs to be environmental educators in secondary schools.
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Statements R Notsure  Disagree Agree

F (%) F (%) F (%)
1. There is a dire need for curriculum
development in teacher education institutions SE 0.0 0.0 20 (100)
to ensure that EE is taken into consideration; ST 0.0 2(2) 86 (98)
2. The current science teaching method
courses offered in your college are adequate
for training prospective science teachers to
incorporate EE perspectives in secondary SE 4 (20) 12 (60) 4 (20)
schools curriculum; ST 16 (18) 57 (65) 15(17)
3. It is possible to train environmental
educators in the framework of our traditional SE 3(15) 6 (30) 11 (55)
science teaching method courses; ST  18(21) 24 (27) 46 (52)
4. Science teacher education institutions
should develop team-taught multi- SE 9 (45) 2 (10) 9 (45)
disciplinary method experiences for EE; ST 14 (16) 5 (06) 79 (78)
5. The PTs academic preparation in terms of
science subject matter is adequate for
integrating EE perspectives in the Sudan's SE 50295 11 (55) 4 (20)
secondary schools; ST 8 (09) 54 (62) 26 (29)
6. The usual distribution of subjects such as
biology, chemistry and physics required of
students is adequate for preparing them as SE 2 (10) 14 (70) 4 (20)
environmental educators; ST 16 (18) 19 (22) 53 (60)
7. Additional courses in such non-traditional
areas as sociology and economics would be
helpful to PTs to integrate environmental
concepts into secondary school science SE 4 (20) 4 (20) 12 (60)
programmes; ST 10(11) 13 (15) 65 (714)

8. STs can function in multidisciplinary
programmes in the schools without having SE 3(15) 13(65) . 4(20)
experience it in their education programmes; ST 11 (13) 59 (67) 18 (20)
9. The experiences provided by science
teacher education programmes engender SE 4(20) 9 (45) 735
concern about environmental issues. ST  22(25 51(58) 15(17)

F = frequencies, SE = science teacher educators (N = 20), ST = science teachers (N = 88).
* The responses in this table were scored as not sure = 1; disagree = 2; agree = 3.
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With regard to the academic courses needs for science teacher preparation for EE,
the respondents' replies to items 5,6and 7, ih table 6.7 reveal that 55% of SEs and
62% of STs were of the opinion that PTs academic preparation in terms of science
subject matter is inadequate for the incorporation of EE perspectives into the
Sudan's secondary school curriculum. Only 20% of SEs but 60% of STs were of
the opinion that the usual distribution of science subjects such as biology,
chemistry and physics required of PTs is adequate for preparing them as
environmental educators. 60% of SEs and 74% of STs express the view that
additional courses in ﬁntraditional science subject areas such as sociology and
economics would be hélpful to PTs to integrate environméntal concepts into
secondary schools' science programmes.

The respondents' replies about the academic courses of their colleges (table
6.7) suggested the need for them to be up-dated and new ones to be added to them
to help PTs to integrate EE perspectives into science programmes of the Sudan's
secondary school curriculum. Moreover, the respondents also showed
disagreement about the approach, SEs showed support for an interdisciplinary one
while STs preferred to retain an approach through established disciplines.

Science teacher educators' and STs' responses were similar for most items
in table 6.7, with the exception of items 4, 6 and 9 where a clear disagreement
between the two groups' views was shown.

Science teacher educators' views were obtained about proposed additional
courses needed for STs preparation as environmental educators (Q1, section two,
item 15). Frequencies and rank order of the respondents' replies are shown in table
6.8. From this table, the subjects generally agree that there is a need for additional
courses in their colleges' programmes for prospective teachers to integrate EE

perspectives into their teaching.
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Courses Notsure  Disagree Agree

F (%) F (%) F (%)
1. Environmental education teaching methods; 1(5) 1(5) 18 (90)
2. Curriculum design and evaluation for EE; 1(5) 1(5) 18 (90)
3. Biological foundation; ‘ 4 (20) - 16 (80)
4. Sociological foundation; 2(10) 2 (10) 16 (80)
5. Ecological foundation; 5125 - 15 (75)
6. Philosophy and theory of EE; 2(10) 3(15) 15 (75)
7. Economical foundation; 4 (20) 1(5) 14 (70)
8. Community field study; 6 (30) . 14 (70)
9. Development of instructional materials for EE; 3(15) 3(15) 14 (70)
0. Policy foundation; 5(25) 2(10) 13 (65)
1. Psychological foundation; 6 (30) 15 13 (65)
2. Human ecosystem foundation, 6 (30) 2 (10) 12 (60)

* The responses in this table were scored for the computer analysis as not sure = 1; disagree = 2

and agree = 3.
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This section is devoted to analysis of data collected by the STs'

questionnaire (Q2) section three. The data address the following main research
questions:

What is the current status of EE in science programmes of the Sudan's secondary
schools? How could deficiencies in implementation of EE pérspectives in the

curriculum be rectified?

Environmental concepts provide the foundation upon which curriculum

developers construct EE programmes (Lucko et al., 1982). STs were provided
with 13 key environmental concepts and asked to rate their incorporation in the
science subject they taught in the Sudan's secondary schools on a five-point
Likert-type scale ranging from "not at all" to "very much" (Q2, section three, item
3). Frequencies, means standard deviations and rank order of subjects' responses
are presented in table 6.9.

Table 6.9 indicates that a score above the mid-point was achieved by STs
on item 1 only "desertification" and the subjects' scores mean falls well below the
expected scale mid-point (33.50 < 39). When the STs' score means were ranked
the result indicates that the concepts most incorporated into the existing science
programmes are items 1, 9 and 2 and the least incorporated ones are items 8, 12
and 13.

The results above indicate that STs perceived the key environmental
concepts as poorly incorporated into the existing science programmes of the
Sudan's secondary school curriculum. The socio-cultural aspects of the

environmental concerns were the least incorporated concepts.

114



The Sudan's key Value labels and frequencies

environmental concepts V.

No L Fa At m Mea SD Rank

n

1. Desertification; 20 13 19 17 19 3.02 14.6 01
2. Natural resources conserva- .
tion; 17 25 13 17 16 288 1.41 03
3. Population growth and envir-
onmental health; 30 18 15 13 12 253 143 09

4. Energy source conservation, 28 17 19 12 12 258 141 07
5. Food production, starvation

and malnutrition; 28 14 20 13 13 264 144 05
6. Land use and environmental
protection; 29 19 16 11 13 255 144 08
7. Pollution; ’ 28 15 21 11 13 261 142 06
8. Environmental problems and
social values; 37 15 14 09 13 238 148 11
9. Irrigation schemes role in
diseases transmission; 19 17 15 20 17 298 144 02
10. Degradation of urban life; 34 12 09 12 21 270 164 04
11. Natural disasters impacts on
rural areas; 39 11 13 11 14 243 153 10
12. Politics and environmental
problems; 43 17 11 10 07 210 133 13
13. Global environmental issues
and national policies. 45 14 13 06 10 211 140 12

Scale mid-point = 39, item mid-point =3,

Scores mean = 33.55, score SD = 15.37,

No = not at all, Li = little, Fa = fairbit, Al = a lot, V. m = very much;

* The responses in this table were scored for the computer analysis as No = 1; Li = 2; Fa = 3; Al
=4and V.m=35.

Respondents were asked to rate the extent to which they thought EE

competencies (abilities and skills) were incorporated into the science programme
they taught in the Sudan secondary schools (Q2 section three, item 4).

Frequencies, means and standard deviations of the subjects' responses are

presented in table 6.10.
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Table 6.10 indicates that above mid-point scores were achieved by STs on
items 1 and 4 on the scale Cog2. The scores mean falls slightly below the
expected mid-point of the scale (17.82 < 18).

The results above indicate that STs perceived items 1 and 4 as incorporated
"a lot/very much", but the overall result could be interpreted that EE competencies
to investigate, evaluate and take environmental action were incorporated to "a

moderate" extent in science programmes of the Sudan's secondary school

curriculum.

Environmental education Value labels and frequencies
V.
competencies (abilities and skills) No Li Fa Al M mean SD

1. Identification of environmental issues; 13 12 22 16 25 331 1.40
2. Analysis of environmental issues based

on social values; 23 18 17 19 11 2.74 1.38
3. Identification of different solutions to
envir-onmental problems; 14 19 24 18 13 296 1.29
4. Change individuals' concepts based on
gained environmental information; 19 15 15 24 15 3.01 1.41
5. Design environmental work plan; 25 16 09 18 20 290 156
6. Decision-making on environmental
issues., 21 19 13 18 17 292 1.47

Scale mid-point = 18, Item mid-point = 3,
Scores mean = 17.84, Sores SD = 7.42.
No =not at all, Li = little, Fa = fairbit, Al=alot, V.m = very much;
* The responses in this table were scored for the computer analysis as No = 1; Li = 2; Fa=3; Al =
4andV.m=5,

Progressive teaching methods are required if key perspectives of EE are to
be implemented in the school curriculum (UNESCO-UNEP, 1990; Wilke et al,
1987). STs were asked to indicate, in accordance with a five-point Likert-type
scale ranging from "always used" to "never used" the frequencies with which

he/she used each of the listed methods and approaches (Q2, section three, item 5).
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Frequencies, means and standard deviations of the respondents' responses are
presented in table 6.11.

Table 6.11 shows that above mid-point score were achieved by @I's on
items 1 and 7 of the scale Cog3. The respondents' scores mean falls below the
expected mid-point of the scale (19.86 <21).

The results above indicate that STs "Always/frequently” used "discussion"
and "affective teaching approaches", but the overall result indicates that majority

of them "never/rarely" used most of the EE teaching methods and approaches

advocated in EE literature.

Environmental education teaching Value labels and frequencies

methods and approaches Ne Ra Oc Fe Al Mean SD
1. Affective teaching approaches (value

clarification); 13 16 26 20 13 34 1.27
2. Problem solving and role play; 26 20 24 11 07 246 1.26
3. Case study; 19 25 27 09 08 257 1.20
4. Field work; 20 18 22 13 15 2.83 1.39
5. Using community as teaching and

learning resources; 15 21 24 18 10 285 126
6. Action training and group work; 20 22 18 14 14 277 139
7. Discussion. 12 18 12 20 26 3.34 1.44

Scale mid-point = 21, item mid-point = 3;

Score mean = 19.86, score SD. =7.07;

Ne = never, Ra=rarely, Oc = occasionally, Fe = frequently, Al =always,

* The responses in this table were scored for the computer analysis as Ne = 1; Ra = 2; Oc = 3; Fe
=4; Al =5,

Respondents were asked to give their views about the communicative and

supportive measures needed for the implementation of EE perspectives into
science programmes of the Sudan's secondary school curriculum (Q2, section

three, items 6 to 11). Frequencies and percentages of the subjects' views are

presented in table 6.12.

117



Table 6.12 shows that 56% of the respondents thought that information
about local environmental issues in the Sudan was not accessible to the teachers in
schools. 73% of the respondents indicated that secondary schools have problems
getting access to environmental information. 96% of them agreed that

environmental resource centres are necessary to disseminate information to

teachers.

Statements Notsure Disagree Agree
F (%) F (%) F (%)

1. Information pertaining to local environmental issues in

the Sudan are accessible to science teachers in secondary

schools; 2129 49 (56) 18 (20)
2. Secondary schools have problems getting access to
environmental information; 08 (09) 16 (18) 64 (73)
3. Environmental resource centres are necessarily to
disseminate information to STs; 01(01) 02 (02) 85(97)
4, It is important to introduce environmental science as
subject in secondary school curriculum; 02(02) 05(06) 81(92)

5. My learning experiences in the faculty of education
prepare me to incorporate EE perspectives in secondary

schools; 12(14) 3641  40(45)

6. Workshops should be organised to up-date STs

knowledge on the following areas:
a - Sudan's environmental issues; 01(01) 0.0 87 (99)
b - Global environmental issues; 05(06) 04(04)  79(90)
¢ - EE methodologies and approaches. 04(05) 04(04) 8091

* The responses in this table were scored for the computer analysis as not sure = 1; disagree = 2,
agree =3,

Clear support was shown for workshops to be organised to up-date STs'
knowledge and skills about the Sudan's environmental issues, global
environmental issues and EE teaching methods and approaches. Since only 46%
of the respondents agreed that their experiences in teacher education institutions
prepared them to incorporate EE perspectives in secondary schools, this finding
suggests other types of in-service training are necessary apart from the workshops

indicated above. This is particularly relevant since 92% were of the opinion that
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environmental science as a subject should be introduced into the secondary school

curriculum.

Teachers were asked to indicate to what extent they thought EE

perspectives were incorporated or could be incorporated into the science subjects
they taught in secondary schools (Q2, section three, items 1 and 2). Frequencies
and percentages of the subjects' replies are presented in table 6.13.

Table 6.13 reveals that a clear discrepancy was found between the actual
and possible incorporation of EE perspectives into the existing science
programmes in the secondary school curriculum as perceived by STs. 49% of the
subjects felt that EE perspectives were not incorporated at all or incorporated to a

little extent in their teaching. On the other hand, the majority (66%) of them

indicated that they could be incorporated "very much/a lot".

Statements not at little fairbit alot V. much
all
F (%) F (%) F (%) F (%) F (%)
1. The actual incorporation of EE

perspectives; 11(12) 32(36) 25(28) 15(17) 05(06)
2. The possible incorporation of EE

perspectives. 04(04) 05(06) 21(24) 36(41) 22(25)
F = frequencies.

Teachers' abilities and willingness to teach environmental issues were

considered to be the key factors in the implementation of EE perspectives in pre-

university curricula (Peyton, 1984). STs were asked to rate their abilities to teach
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environmental topics (Q2, section three, item 12). 49% of them rated their abilities

as "good", 17% as "very good" and substantial number (34%) as poor.

6.4.7 Obstacles and solutions

Science teachers were asked to identify obstacles to the incorporation of
EE perspectives into science programmes and to recommend ways and means of
overcoming them (Q2, section 3 items 13 and 14). The frequencies and
percentages of subjects' opinions are presented in tables 6.14 and 6.15. These
responses suggest that teachers' education and training in EE is the key issue to
the problem. This finding is in line with the recommendations of the four
workshops organised in the 1980's for planning EE in the Sudan (Mohammed and
Ahmed, 1991) and the successive UNESCO-UNEP conferences recommendations
(UNESCO-UNEP, 1990). Moreover, the other problems and solutions suggested

by the respondents could be considered of critical importance for implementation

of EE perspectives into science programmes despite their lower percentages.

Obstacles F %
1. Science teachers were not adequately prepared to incorporate EE
Perspectives into science subjects; 48 55
2. Lack of appropriate EE instructional materials; 35 40
3. Lack of time in school day; 26 27
4, Lack of consensus about the scope and content of EE among the
curriculum developers, educational planners and school administrators; 20 23
5. Lack of funding; 17 19
6. The Sudan Certificate Examination Questions mainly based on students'
memorisation of facts, 14 16
F = frequencies
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Recommendations

1. Organisation of comprehensive EE in-service courses for science
teachers, curriculum developers, education planners and school
administrators;

2. A clear national policy should be laid down to facilitate the  incor-
poration of EE perspectives into SSTEPs and general education curriculum;

3. Development of new science syllabi and instructional materials with EE
components;
4. School libraries should be supplemented with books, audio-visual
journals and so on with EE components;
5. School timetables should be made more flexible to allow outdoors
activities;

* 6. Schools should be provided with more funds and transports means;
7. Efforts should be made to link school programmes with community
sectors which work in environmental protection.

47

36

28

26

24
13

10

53

41

32

30

27
15

11

F =frequencies

The differences between STs' subgroups' performance in Q2 section three

scales and items were examined by t-test. The statistical summaries of the test

results are presented in tables 16a, b and c. The results from these tables reveal the

following:

1- Sex was not a discriminating factor (table, 16a),

2- Teachers of biological science felt that EE perspectives were incorporated into
their subject to a greater extent than their physical science counterparts and

they rated their abilities to teach environmental issues higher than them (table,

16b);

3- Junior STs felt that EE action skills were incorporated into their subjects to a

greater extent than their senior counterparts and they frequently used EE

teaching methods and approaches more than them (table, 16c).
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Scales and items Males Females
N=58 N=30
Mean Sh Mean SD t- value
1. Environmental concepts (Cogl), 3330 1591 3366 1455 0.05
2. EE action skills (Cog2); 17.43 737 18.80 7.54 0.86
3. EE teaching methods (Cog3); 19.05 727 2146 6.49 1.59
4. Supportive and communicative needs; 21.41 1.82 21.60 1.56 0.50
5. Possible incorporation of EE persp-
ectives; 03.79 09  03.70 1.78 0.37
6. Actual incorporation of EE persp- :
ectives; 02.90 1.11 2.70 1.05 0.84
7. Ability to teach environmental topics  01.79 1.79 1.90 0.76 0.65
**p<0.01; *p <0.05.
. ' e ye e .
Biology Physical
Scales and items sciences
N=29 N=59
Mean SD Mean SD  t-value
1. Environmental concepts (Cogl); 34.82 1688 3294 1468 0.50
2. EE action skills (Cog2); 20.31 6.49 16.62 7.59 2.36*
3. EE teaching methods (Cog?3); 20.89 6.67 1937 1713 0.96
4. Supportive and communicative
needs; 22.06 1.85 2118 161 2.19*
5. Possible incorporation of EE persp-
ectives; 3.96 0.98 3.34 1.04 2.67%*
6. Actual incorporation of EE persp-
ectives; 2.58 0.86 271 1.17 0.57
7. Ability to teach environmental topics
2.03 0.56 1.72 0.74 2.15*

** p <0.01, * p <0.05.
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(C) Science Teachers' Experience Diff

Scales and items : Junior Senior
N=S§3 N=3§
Mean SDh Mean SD t- value
1. Environmental concepts (Cogl); 3349 1450 3365 1683 0.05
2. EE action skills (Cog2); 19.39 06.71 1548 0791 241**
3. EE teaching methods (Cog3); 21.18 06.10 1788  08.02 2.07*
4.  Supportive and communicative
 needs; 21.52 0181 2140 0163 0.35
5. Possible incorporation of EE persp-
ectives; 0371 0101 0382 o0l10 048
6. Actual incorporation of EE persp-
ectives; 0275 0101 0254 01.17 0.87

7. Ability to teach environmental topics 01.84  0.69  01.80 0.71 0.32

** p <001, *p <0.05.
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6.5 Envi tal ) led 1 attitud
This section is devoted to analysis of the data collected by the PTs'

questionnaire (Q3) and SSs' questionnaire (Q4). The data address the following

main research question:

How do PTs and SSs perceive their environmental knowledge and attitudes?

6.5.1 Knowledge of environmental concepts

Respondents were asked to rate their perceived knowledge of 13 key
environmental concepts in accordance with a five-point Likert-type scale ranging
from "very weak" to "very good" (Q3 and 4 section one, items 1 to 13).
Frequencies, means, standard deviations and rank orders of the subjects' replies
are presented in table 6.17.

Table 6.17 reveals that above mid-point scores were achieved on 11 items
of the scale Cogl by PTs and on 12 items by SSs. However, PTs achieved on 8
items a higher item-mean than SSs and they show slightly greater scores mean
(46.31 > 45.81). When the subjects' response means were ranked in descending
order, the results indicate that both PTs and SSs perceived themselves most aware
of items 10, 9 and 1, and least aware of items 8, 12 and 13.

The results above indicate that the respondents perceived their knowledge
of the Sudan's key environmental concepts as "very good/good" and these results
could be interpreted as indicating that they are well aware of the country's
environmental concems (issues, problems and solutions). The ranking orders also
show that the respondents are well and least aware of the concepts perceived by
STs as most and least incorporated into the existing science programmes (tables,

6.9 and 6.17), the implications of this finding will be discussed in chapter 7.
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The Sudan's key Value labels and frequencies
environmental concepts V. V.
and problems R w W M G g Mean SD Ra
1. Desertification, PT 05 05 19 35 43 398 1.12 03
SS 05 17 54 84 80 3.9 101 03
2. Natural resources PT 05 07 30 36 29 372 1.08 04
conservation; SS 09 26 71 T 63 3.63 1.09 06
3. Population growth and PT 07 20 28 28 24 339 121 10
environmental health; §S 18 33 74 68 47 338 116 09
4. Energy sources PT 06 16 33 33 19 3.40 1.11 09
conservation; SS 26 37 8 60 31 3.13 115 11
5. Food production, starva- PT 02 18 26 28 33 3.67 1.14 05
tion and malnutrition; SS 12 26 61 68 73 3.68 1.18 05
6. Land use and environmen- PT 06 11 34 30 26 3.55 1.14 07
tal protection; SS 17 42 63 60 58 341 122 08
7. Pollution; PT 07 11 24 43 22 358 113 06
SS 12 20 48 67 93 381 1.16 04
8. Environmental problems PT 05 22 35 27 18 3.29 1.12 11
and social values; SS 24 41 84 54 37 316 118 10
9. Irrigation schemes role in PT 03 09 14 25 56 4.14 .12 02
disease transmission; SS 15 16 41 54 114 398 121 02
10. Degradation of urban PT 02 03 20 32 50 417 096 01
life, SS 12 15 36 65 112 404 1.14 01
11 Natural disasters impacts PT 10 11 29 36 21 343 1.20 08
on rural areas; SS 15 27 69 65 64 3.57 1.17 07
12, Politics and environmen- PT 21 16 31 28 11 292 127 12
tal problems; SS 35 41 72 56 36 3.07 126 12
13. Global environmental PT 18 19 36 22 12 292 1.23 13
issues and national policies; S§ S50 42 62 41 45 295 139 13

Scale mid-point = 39, item mid-point = 3;
Scores mean PTs =46.31, SSs = 45.81,
Scores SD PTs =8.51, §Ss =7.72,

R = respondents, V. w = very weak, W = weak, M = medium, G = good, V. g = very good, Ra =
Rank order.

* The responses in this table, tables 6.18 and 6.19 were scored for the computer analysis as V. w =

LW=2,M=3,G=4,V.g=5.
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Subjects were asked to rate their abilities and skills to take environmental
actions, in accordance with a five-point Likert-type scale ranging from "very
weak" to "very good" (Q3 and 4, section two, items 14 to 19). Frequencies, means
and standard deviations of the responses are presented in table 6.18.

Table 6.18 shows that above mid-point scores were achieved on all items
of scale Cog2 by both PTs and SSs. For 5 items SSs achieved slightly higher than
PTs, but the two groups had approximately equal score means (20.79 = 21.22)

The results above indicate that the respondents perceived their abilities to
investigate, evaluate and take environmental actions as "very good/good". They
also suggested that they possess competencies badly needed for an

environmentally literate citizenry, a matter widely reported in the literature as an

ultimate goal of EE (Posch, 1993; Ramsey et al, 1989; Wilke, 1985).

Environmental education Value labels and frequencies

competencies V.

(abilities and skills) R w W M G V.g Meam SD
1. Identification of environmen- PT 02 13 24 40 28 3.73 1.04
tal issues; SS 06 21 66 79 68 375 103
2. Analysis of environmental PT 04 19 38 29 17 3.34 1.06
issues based on social values; SS 22 47 89 54 28 307 1.12
3. [Identification of different

solutions to  environmental PT 04 10 44 32 17 345 099
problems; SS 13 32 70 66 59 352 116
4. Change individuals' concepts

based on gained environmental PT 07 14 35 34 17 337 1.10

information; SS 13 32 81 71 43 341 109
5. Design environmental work PT 09 22 23 33 20 331 123
plan; SS 21 26 65 64 64 352 124
6. Decision making on environ- PT 08 13 22 36 28 359 123
mental issues. SS 13 18 41 65 103 395 117

Scale mid-point = 18, item mid-point = 3,
Scores mean PTs =20.79, SSs=21.22,
Scores SD PTs =4.43, SSs =4 .48,

R = Respondents, V. w = very weak, M = medium, W = weak, G = good, V.g=verygood.
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Respondents were asked to rate their abilities to use EE teaching methods
in accordance with a five-point Likert-type scale ranging from "very weak" to
"very good" (Q3, section two, items 21 to 27). Frequencies, means and standard
deviations of the subjects' responses are presented in table 6.19.

Table 6.19 reveals that above mid-point scores were achieved on all items
of the scale Cog3 by PTs. The respondents achieved in this scale higher scores
mean than the expected scale mid-point (27.05 > 21). The results indicate that the
respondents perceived their competencies to use EE teaching methods and
approaches as "very good/good". This result could be interpreted as indicating that
the respondents perceived themselves competent to used progressive teaching
methods and approaches advocated in literature for teaching EE (Wilke et al,,
1987, Stapp, 1983).

Table 6.19

Frequencies, Means and Standard Deviations of PTs' Perceived
Environmental education Value labels and frequencies
teaching methods and approaches V., V.

w W M G g Mean SD
1. Affective teaching approaches

(value clarification); 1 04 17 40 45 410 089
2. Problem solving and role play; 5 14 32 ut 14 341 102
3. Case study; 5 11 26 47 18 358 103
4. Field work; 4 07 18 26 52 407 lLI12
5. Using community as teaching and

learning resource; 2 01 18 39 47 402 088
6. Action training and group work; 4 10 27 39 27 370 106
7. Discussion. 5 06 12 42 42 402 1.07

Scale mid-point = 21, jtem mid-point = 3,

Scores mean =27.08,

scores SD =4,

V. w = very weak, M = medium, W = weak, G = good, V. g = very good.
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Respondents were asked to indicate their attitudes towards the environment
in accordance with a five-point Likert-type scale ranging from "strongly disagree"

to "strongly agree" (Q3 and 4 section three). Frequencies, means and standard

deviations of the responses are presented in table 6.20.

Value labels and frequencies
Statements S.
' R DA DA N A S. Mean SD
S A

1. Mankind has the right to
modify the environment to PT - 12 30 20 24 21 3.11 1.32
satisfy his basic needs; SS 40 45 51 51 53 3.13 1.39
2. Mankind is created to rule
over nature, so people should
consume natural resources as PT 24 38 15 19 11 342 1.29
they want (N); SS 59 70 36 28 47 327 145
3. Environmental preservation '
in the Sudan can be PT 12 19 15 38 23 261 1.31
maintained only by law (N); SS 32 54 47 36 71 275 1.42
4. Wise utilisation of natural
resources depends on personal PT 04 02 10 38 53 425 097
values; SS 05 06 16 68 145 4.42 0.88
5. Sudanese should be
encouraged to give prioritics
to environmental protection to
improve their health PT 01 02 04 35 65 450 0.74
conditions; SS 05 04 05 67 159 454 081
6. Sudanese have social
responsibilities to participate
in preserving their PT 00 02 04 57 44 433 064
environment. SS 03 04 09 72 152 453 0381

Scale mid-point =18, item mid-point = 3,

Scores mean PTs = 22.24, SSs =22.65,

Scores SD PTs = 2.56, SSs = 2.96,
R = respondents, PT = prospective science teachers, SS = secondary school students, S. DA =
strongly disagree, DA = disagree, N. S = not sure, A = agree, S. A = strongly agree, N = negative
statements.

* The responses in this table and table 6.21 were scored for the computer analysis as S. DA=1
DA=2;N.S=3; A=4; 8. A =S5 and by the reverse when the item is stated negatively.
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Table 6.20 reveals that above mid-point scores were achieved on S items of
the scale Atl by PTs and SSs. For 5 items SSs achieved a slightly higher item
mid-point than PTs. They also show higher scores mean than them.

The results above indicate that the two groups' response positions generally
show positive attitudes towards the environment, with both of them achieving a
higher mean score than the expeéted scale mid-point (22.65 and 22.24 > 18),
despite their agreement with item 3 "Environmental preservation in the Sudan can

be maintained only by law".

Respondents were asked to indicate their attitudes towards the

incorporation of EE perspectives into science programmes of the Sudan's
secondary school curriculum in accordance with a five-point Likert-type scale (Q3
and 4 section three). Frequencies, means | and standard deviations of the
respondents’ replies are presented in table 6.21.

Table 6.21 reveals that above mid-point scores were achieved on all items
of the scale At2 by the two groups. For 5 items SSs achieved slightly higher item-
means than PTs but the two groups achieved approximately equal score means.

The results above indicate that respondents' response positions generally
show positive attitude towards the incorporation of EE perspectives into science
programmes with the two groups achieving remarkably higher score means than

the expected scale mid-point (28.19 and 28.36 > 21).
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Statements

1. 1 prefer an environmental
approach to science learning;

2. Studying environmental issues
in science helps me to think
critically by looking at problems
from different points of views;

3. Studying environmental issues
in science is not interesting (N);

4. Science-based activities on the
environment promote tolerance
towards solving our environmental
problems;

5. Studying local environmental
issues in science will limit
students' participation in social
activities (N);

6. Group work on environmental
protection in science helps in
respecting others' views;

7. Students' involvement in
environmental preservation
programmes in science is a waste
of time (N).

Value labels and frequencies

S.
DA

0.0
04

0.0
4

27

61

05
06

19
45
02
07

46
140

DA

03
13

0.0
4

49

107

07
05

37
71
06
05

42
69

N.
S

08
34

01
13
14
28

15
55

24
54
11
20

09
10

A

43
71

35
55
13
19

55
87

18
35
44
61

04
04

S.

A
53

118

71
165
04
20

25
87

09
35
44
147

06
17

Mean

436
4.19

4.65
4.55
3.76
3.66

3.82
401

3.36
323
4.14
440

4.10
4.29

SD

0.74
0.98

0.49
0.79
1.07
1.23

1.01
0.95

1.10
1.23
0.94
0.94

1.03
1.11

Scale mid-point = 21, item mid-point = 3,

Scores mean PTs = 28,19, SSs = 28.36,

Scores SD PTs = 3.44, S8s = 3.50,

R = respondents, S. DA = Strongly disagree, DA = disagree, N. S = not sure, A = agree, SA =
strongly agree, N = negative statements.
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5.5.6 S { envi Linf .

Respondents were asked about the contributioﬁ which science subjects
made to their awareness about environmental problems in the Sudan and the
extent to which other sources of environmental information were perceived to
make a contribution (Q3 section three, items 42 and 43, and Q4, section three,
items 35 and 36). The results are shown in tables 6.22 and 6.23. From these tables
the following observations can be made:

Biology was seen to make the greatest contribution followed by chemistry

and physics, with biology and chemistry means higher than the expected item

mid-point (table 6.22).

Subject Value labels and frequencies
R NO Li Fa Al V.m Mean SD
1. Biology; PT 01 02 14 18 072 447 086
SS 03 03 13 31 190 467 074
2. Chemistry; PT 14 09 37 38 009 318 113
SS 35 19 8 8 020 315 11S
3. Physics. PT 11 08 41 28 018 264 115
SS 76 44 77 30 013 241 120

Item mid-point =3,

R = respondents, No = Nothing, Li = little, Fa = fairbit, Al = alot, V. m = very much.

* The responses in this table and table 6.23 were soored for the computer analysis as No =1; Li =
2,Fa=3Al=4and V.m=35,

Prospective science teachers perceived private reading as the most
important source of their environmental information (mean 3.70) followed by
mass media, general education and academic courses. Youth and students'
organisations and educational and professional courses were seen as least
important. On the other hand, SSs perceived general education as their most
important sources of environmental information followed by mass media and
private reading (means' 3.82, 3.66 and 3.46 respectively). Parents and friends and

youth and students' organisations were perceived as least important sources by

this group (table 6.23).
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Environmental Value labels and frequencies
information sources V.

R No Li Fa Al m Mean SD Ra
. General education; PT 11 08 41 28 18 332 1.15 03
SS 11 19 68 46 96 382 1.17 01
. Mass media; PT 07 12 32 38 18 345 110 02
SS 08 25 66 81 60 366 1.06 02
. Private reading; PT 02 12 36 23 34 3.70 1.09 01
SS 18 25 75 72 50 346 1.15 03
. Parents and friends; PT - - - - - - - -
SS 65 52 61 35 27 261 132 05
. Youth & students' PT 38 21 18 24 06 243 132 07
organisations; SS 72 36 66 37 29 265 136 04
. General university PT 17 15 36 26 13 3.03 1.23 05
courses; S§ - - - - - - - -
K Academic courses; PT 12 16 29 25 25 332 1.29 03
SS - - - - - - - -
. Educational and
23 18 35 20 11 2.79 126 06

professional courses.

&3

Item mid-point =3,
R =respondents, No = nothing, Li = little, Fa = fairbit, Al =a lot, V. m = very much.

6.5.7 Environmental Problems

Respondents were asked in free response to indicate the three most serious
environmental problems facing the Sudan today (Q3, section three, item 44 and
Q4, section three, item 37). Frequencies, weights and rank order of the six
problems indicated by the respondents are presented in table 6.24.

Table 6.24 shows that the three most serious problems are desertification,
pollution and abuse of natural resources. Desertification was perceived as the most
serious problem facing the country by 60% of PTs and 50% of SSs. These results
will be linked later with the respondents' perceptions of knowledge of these areas

in chapter 7.
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Environmental problems R First Second Third Weight Rank
problem  problem  problem

. Desertification; PT 76 10 2 250 1
SS 133 34 13 480 1

. Population dynamic; PT 5 7 11 40 5
SS 17 28 15 122 4

. Environment and PT 4 13 5 43 4
public health; SS 8 32 16 104 5

. Pollution; PT 9 39 7 112 2
SS 44 55 24 266 2

. Natural disasters; PT 00 3 6 15 6
SS 1 8 6 33 6

. Abuse of natural PT 10 23 18 94 3
resources. SS 30 59 23 231 3

The problem weight was calculated by multiplying the number of respondents who perceived the
problem by three when cited as first problem, by two as second problem and by one as third problem;
R = respondents,

PT = prospective science teachers;

SS = secondary students.

In order to find out the relationships between the PTs' and SSs' scores in

the environmental knowledge and attitude scales of their questionnaires Q3 and
Q4, the means and standard deviations of each group's scores in these scales were
calculated (tables, 6.17 to 6.21), and the relationships between the groups' scores
were analysed using the product moment correlation coefficient (r). Results are
presented in tables 6.25a and b.

From tables 6.25a and b, the inter-correlation of respondents’
environmental knowledge scores (Cogl, Cog2 and Cog3) tended to be mostly
high and significant, in the case of PTs (r = 0.42, and 0.45, p < 0.01), in the case
of SSs (r = 0.44, p < 0.01). The correlation between respondents' scores in
environmental attitudes' scales (Atl and At2), tended to be fairly low (r = 0.15 and
0.16) in the case of the two groups respectively. Moreover, despite the significant
correlation between the respondents' scores in the knowledge of environmental

concepts (Cogl) and their attitudes towards the incorporation of EE perspectives
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into science programmes of the Sudan's secondary school curriculum (At2) (r =
0.35 and 0.21, p < 0.01) the inter-correlation between the respondents' scores in

environmental knowledge and attitudes sub-sets in both groups tended to be very

low.

Variables Cogl Cog2 Cog3 Atl
1. Cogl;
2. Cog2; 0.42%*
3. Cog3; 0.17 0.45%+
4 Atl; 0.11 0.07 0.06
5. A2, 0.35**  0.16 0.19 0.15
b) Secondary School Students N = 240
Variables Cogl Cog2 Atl
1. Cogl;
2. Cog2; 0.44%*
3. Atl; 0.04 0.05
4. At2, 0.21%* 0.05 0.16**

**p<0.01, *p<0.05

Cogl = Knowledge of environmental concepts;

Cog2 = EE Competencies (abilities and skills);

Cog3 = Ability to use EE teaching methods and approaches;

Atl = Attitudes towards the environment;

At2 = Attitudes towards the incorporation of EE perspectives into science
programmes.
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A stepwise multiple regression analysis procedure of the SPSS computer

programme at the University of Hull Computer Centre was used in the analysis of

PTs' and SSs' scores (see chap. 5 for the procedure) on environmental knowledge

and attitude scales of their questionnaires. The subjects' perceived abilities to

investigate, evaluate and take environmental action was taken as the dependent

variable. The independent variables entered into the regression equation were the

following:

1- Knowledge of environmental concepts (Cogl);

2- Abilities to use EE teaching methods and approaches (Cog3);

3- Attitudes towards the environment (Atl);

4- Attitudes towards the incorporation of EE perspectives into science
programmes of the Sudan's secondary school curriculum (At2).

The results are shown in tables 6.26a and b. Table 6.26a shows that only
environmental knowledge variables contributed to the respondents' perceived
abilities to investigate, evaluate and take environmental actions in issues related to
the Sudan's environment. The first independent variable entered into the
regression equation was the respondents' scores in their perceived abilities to use
EE teaching methods and approaches (Cog3). This variable explained 20% of the
variance in respondents' scores in their abilities to take environmental actions. The
second variable that entered the regression equation was the respondents' scores in
their perceived knowledge of environmental concepts (Cogl). This variable
explained 10% of the variance in the respondents' perceived abilities to take
environmental actions. No further significant contributions were made by any
other variables. Thus, overall, 30% of the variance was explained by the
respondents’ scores in environmental knowledge scales, leaving the rest of the

variance to be attributed to other factors not included in the present study.
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Table 6.26b shows that SSs' scores in perceived environmental knowledge
variables contributed to their perceived abilities to investigate, evaluate and take
environmental actions. Only respondents' scores in their perceived knowledge of
environmental concepts (Cogl) entered the regression equation. This variable
explained 20% of the variance in the respondents' abilities to take environmental

actions, leaving the rest of the variance to be attributed to other factors not

included in the present study.

Independent variables R R? R2 changes
1. Cogs; 045 0.20 0.20
2 Cogl 0.55 0.31 0.10
b) Secondary Students
Independent variable R R2 R2 changes
1. Cogl 0.44 0.19 0.20

The results above show that the respondents' scores in EE attitudinal scales
(Atl & At2) make no contributions to their perceived abilities to investigate,
evaluate and take environmental actions (tables 6.26a and b) The reason for that is
the low correlation between the said variables and the criterion variable (Cog2), as
shown in tables 6.25a and b, in the case of PTs (r = 0.06 and 0.16) and in the case
of SSs (r=10.05)
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The differences between the respondents' groups' and sub-groups'

perceived environmental knowledge and attitudes were assessed by t-test. The

statistical summaries of the test results are presented in tables 27a, b, c and d. The

results from these tables reveal the following:

1- Educational level was not a discriminating factor (table 27a);

2- Male PTs expressed more positive attitudes towards the environment than their
female counterparts (table 27b);

3- Physical sciences PTs expressed more positive attitudes towards the
environment than their biological counterparts (table 27c);‘

4- Female SSs showed a greater awareness of the Sudan's environmental concerns,

and expressed more positive attitudes towards the environment than their male

counterparts (table 27d).

Scales University Secondary
N=107 N =240
Mean Sb Mean SD t-value
1. Environmental concepts (Cogl); 46.31 8.51 4581 1.72 0.38
2. EE action skills (Cog2); 2079 443 2123 448 0.83
3. Attitudes towards the environment
(At1); 2224 25 2265 296 131

4. Attitude towards the incorporation of
EE perspectives into science
programmes (At2). 28.19 344 2836 3.53 0.32

** P <0.01;* p <0.05
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b) Diff B PTs Based on their S

Males Females
Scales N=638 N=39
Mean SD Mean SD t-value
1. Environmental concepts (Cogl); 4580 8.80 4682 804 0.66
2. EE action skills (Cog2); 2060 446 21.13 4.38 0.53
3. EE teaching methods (Cog3); 27.01 4.04 27.41 4.54 045
4. Attitudes towards the environment
(Atl); 2260 261 2164 242 1.92*
5. Attitude towards the incorporation
of EE perspectives into science
programmes (AR2). 28.16 3.50 28.13 3.38 0.10
#+P <0.01; *p <0.05
Biological Physical
Scales science science
N=39 N=68
Mean SD Mean SD t-value
1. Environmental concepts (Cogl); 4418 792 4682 682 1.75
2. EE action skills (Cog2); 2035 442 2101 443 0.74
3. EE teaching methods (Cog3); 2741 353 2701 4.60 0.50
4, Attitudes towards the environment
(Atl); 2123 265 2283 235 3.14*
5. Attitudes towards the incorporation
of EE perspectives into science
programmes (At2). 2792 375 2833  3.27 0.58
**P<001;*p<0.05
Scales Males Females
N=120 N =120
Mean SD Mean SD t- value
1. Environmental concepts (Cogl); 4488 739  46.75 795  2.19*
2. EE action skills (Cog2), 2088 427 2159 468 122
3. Attitudes towards the environment
(Atl); 2223 315 2307 270 2.22*
4. Attitudes towards the incorporation
of EE perspectives into science
programmes (At2). 2841 360 28.30 348 024

*#+P <0.01; *p <0.05
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6.6 Summary of research findings
The analysis and interpretation of the data from this study (chapter 6) have

led to the following conclusions:

Status of EE in sci her educati

Science teacher educators' replies, regarding the status of EE in their
institutions' programmes, revealed that EE teaching methods and approaches were
_poorly incorporated into science teaching method courses. Colleges and faculties
of education in the Sudan's universities offer academic courses with
environmental concerns. These courses were to some extent orientated to local
environmental issues and required for PTs preparation. Few (5%) science tutors
were involved in funded EE research projects. Only 20% of science tutors were
involved in developing EE teaching materials for use in their institutions and
secondary schools. Certification in EE was favoured by 85% of science tutors.
The three major problems hindering the incorporation of EE perspectives into
science teacher education programmes were (1) shortage of qualified staff, (2)
shortage of teaching materials and equipment and (3) lack of appropriate
textbooks.
Curriculum needs assessment

Science teacher educators' and STs' replies regarding what was needed to
incorporate EE perspectives into SSTEPs revealed that EE objectives are
important and they should be addressed by programme executors. It was also
necessary to integrate EE perspectives into prospective science teacher
professional preparation courses. In the opinions of the respondents, in order to
prepare PTs as environmental educators in the Sudan's secondary schools, the
following should be considered:
1- Environmental education perspectives should be integrated into science

teaching methods and academic courses required for teacher preparation,;
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2- Team-taught and multidisciplinary experiences should be introduced into the
existing SSTEPs to familiarise student teachers with teaching environmental
issues and problems;

3- Environmental education and new untraditional science subject courses should

be added to the SSTEPs in the Sudan' universities.

In the perceptions of STs, environmental concepts related to the Sudan's

environment were poorly incorporated into school science programmes and the
socio-cultural aspects of environmental concerns were the least incorporated
concepts. EE competencies (abilities and skills) to investigate, evaluate and take
environmental actions were moderately incorporated in these programmes. Most
of the EE teaching methods and approaches were "rarely/never” used by STs.
Clear discrepancies were found in the STs' views about the actual and possible
incorporation of EE perspectives into the science subjects they teach. However,
65.9% of them rated their abilities to teach environmental topics as "very
good/good". Teacher education and training in EE are a key issue in the
incorporation of EE perspectives into science programmes in the Sudan's
secondary schools. Differences between PTs' perceptions were found on the above
issues based on their fields of specialisation and years of teaching experience

(tables 16b and c).
Environmental knowledge and attitudes

Prospective science teachers and SSs perceived themselves well aware of
the Sudan's environmental concerns. They felt competent to take environmental
actions. They expressed positive attitudes towards the environment and the
incorporation of EE perspectives into science programmes. They perceived
science subjects (biology and chemistry) as contributing a lot to their awareness of

the Sudan's environmental concerns. PTs perceived private reading and mass
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media as their main sources of environmental information. SSs perceived general
education and mass media as their main sources of environmental information.

The correlations between respondents' scores in environmental knowledge
scales tended to be higher than the correlations between their scores in
environmental knowledge and attitudinal scales.

The regression analysis of respondents' scores in environmental knowledge
and attitudinal scales showed that only environmental knowledge variables, in the
case of the two groups, explained the variance in the subjects perceived abilities to
take environmental actions. The said variables explained 30% of the variance in
the case of PTs and 20% of the variance in the case of SSs.

Minor differences were found between PTs and SSs perceived
environmental knowledge and attitudes based on their sex. Physical sciences PTs
expressed more positive attitudes towards the environment than their biological

counterparts (tables 27b, ¢ and d).
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CHAPTER SEVEN
DISCUSSION OF THE RESULTS
1.0 Introduction

This chapter is devoted to the discussion of the results of the study
presented in chapter 6. The discussion is divided into four sections. The first two
sections are concemned with the status of EE in secondary science teacher
education programmes (SSTEPs) in the Sudan's universities and the assessment of
the curriculum needs for the incorporation of EE perspectives into these
programmes.

The current status of EE in science programmes of the Sudan's secondary
school curriculum, the differences between the STs' sub-groups responses in this
issue, and how to rectify the shortcomings of these programmes with regard to
questions raised by these results are discussed in section three.

The final section of this chapter is devoted to the discussion of PTs' and
SSs' perceived environmental knowledge and attitudes, the relationships between
each group's scores in its questionnaire scales, the contribution these variables
made to the subjects' perceived abilities to take environmental action, and the

differences between the subjects' groups' and sub-groups' perceived environmental

knowledge and attitudes results.

The evidence from this study reveals that SEs' backgrounds with regard to
EE is relatively weak. Few of them were involved in developing instructional
materials for their institutions and secondary schools. EE teaching methods and
approaches were poorly incorporated into the existing science teaching methods
courses. Colleges and faculties of education in the Sudan's universities offered
academic courses with environmental concerns orientated to local environmental
issues (chap. 6, section 6.1 and 2).

Science teacher educators biographic information reveals that only 5% (one

person) hold a Ph.D. in EE (table, 6.2). The implications of this are that the
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incorporation of EE perspectives into SSTEPs in the Sudan's universities, if any,
is restricted to what SEs make of its importance in the context of their teaching
methods courses or subjects and what students are able to extract or extrapolate
from these courses. The effects of this state of affairs on the incorporation of EE
perspectives in SSTEPs will be shown later in this chapter.

The data about the SEs involvement in funded EE projects or in developing
EE curriculum materials for their institutions or secondary schools revealed that
only a small number of SEs are involved in these areas (table 7.1) Arrayed (1980)
indicated that staff participation is of significance in effecting educational
innovation in the following ways:

1- Participation leads to higher staff morale, and high staff morale is necessary for
successful implementation;

2- Participation leads to greater commitment and a high degree of commitment is
required for effecting change;

3- Participation leads to greater clarity about the innovation and clarity is
necessary for successful implementation;

4- Participation will reduce initial resistance and thereby facilitate successful
implementation.

Therefore SEs poor involvement in developing EE curriculum materials
for their institutions may be a disadvantage for the environmentalisation of these
programmes. But their relatively low involvement in EE projects and in the
development of the EE curriculum for secondary schools is explained by the fact
that these projects are mainly executed by the National Ministry of Education
Centres, i.e., Bakht Elruda National Educational Research Centre or the National
Curriculum Research Centre. The relatively low involvement of SEs in these
projects indicates a critical need for greater co-ordination between the higher and
general education institutions in order to produce more effective teacher

preparation in this area.
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The current Lee, Towler,

Statements research (1987 (1980)
Malaysia Canada
N (%) N (%) N (%)
. Tutors with Ph.D.'s in EE; 1(5) 2 (9) 5(8)
. Tutors involved in funded EE
projects; 1(5) 209 5(8)

. Tutors involved in developing EE

curriculum  materials for  their

institutions; 1(5) 2(9) -

. Tutors involved in developing EE

curriculum materials for secondary

schools. 4 (20) 3 (13.5) 20 (32)

Comparing the current research findings in the areas of SEs' qualifications
and involvement in EE projects with research findings in Malaysia (Lee, 1987)
and Canada (Towler, 1980), the results so far suggest the three countries show
weak SEs-backgrounds in EE and low rates of involvement in this area. Despite
the time factor between the three studies, the situation in the Sudan seems to be
not too far behind the other countries (table 7.1), but it is a disappointing result
after nearly two decades of the environmentalisation movement world-wide.

The fact that EE teaching methods and approaches were poorly
incorporated in the science teaching methods courses, yet colleges and faculties of
education in the Sudan's universities offer academic courses with environmental
concerns orientated to the local environmental issues, indicates the absence of a
holistic approabh to EE in SSTEPs. Environmentalists have generally stressed that
EE experiences should be an integral part of every aspect of teacher education and
training programmes (Selim, 1990; Wilke et al., 1987, Wilke, 1983; Pettus, 1982;
UNESCO, 1980). However, these results also raise the question as to whether
such approaches will prepare environmental‘ly educated teachers competent to
handle complex, multifaceted and controversial environmental issues in secondary
schools and whether such approaches will improve teachers' abilities and

willingness to integrate EE perspectives into their teaching.
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The evidence from this study shows that the major problems hindering the
environmentalisation of SSTEPs in the Sudan's universities are (1) shortage of
qualified staff, (2) shortage of teaching materials and equipment and (3) lack of
textbooks (table 6.4). According to Stapp and his colleagues (1980/81) without
well trained and motivated teachers, the best designed physical facilities,
instructional materials and curricula programmes will not lead to successful EE.
Therefore, the problem in the Sudan's universities appears to be the shortage and
lack of all the ingredients in the equation above. Consequently, without precise
measures to correct this state of affairs the future of EE in these programmes does
not look bright.

The conclusion in this section is that the SEs' background and SSTEPs
content and approaches are not matching the current philosophy of EE. Major
problems are facing the incorporation of EE perspectives in the institutions under
study. Consequently, their chances of preparing environmentally educated science
teachers are questionable.

Z.2 Curriculum need assessment

Data collected from this research survey (Q1 section (2), and Q2 section
(2)) indicate that:
1-There is a clear need for curriculum development in teacher education

institutions to ensure that EE is taken into consideration;

2- Although it is generally felt that environmental educators can be prepared
within the framework of traditional science teaching methods courses, these
courses, as they exist, are perceived by SEs and STs as being inadequate for
this purpose. There is a need for SEs to make concerted efforts to incorporate
EE teaching methods and approaches into the science teaching method

~ courses;

3- There is a need to make EE part and parcel of science teachers' professional

preparation courses in the Sudan's universities;
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4- There is a need for SSTEPs to include courses pertaining to research
methodologies for designing and developing methods and instruments which
enable teachers to effectively fulfil the objectives of EE;

5- Science teachers in training need to be given an understanding of as wide a
range as possible of EE instructional materials, aids and resources, with special
reference to low cost materials and opportunities for adaptation in local
circumstances;

6- Teacher training institutions need to include aspects of EE that meet the
requirement of an interdisciplinary approach and methodology;

7- There is a need for teacher education institutions to undertake research to
develop low cost EE methods and materials to enable educators to train or
retrain themselves on their own;

8- There is a need to develop team-taught multidisciplinary method experiences in
SSTEPs so that PTs can transfér and ﬁanslate this practice into reality of the
teaching and learning situation in schools;

9- Science teacher trainees' academic preparation is perceived as inadequate for
preparing them to integrate EE perspectives into science programmes in the
Sudan's secondary schools curriculum. This is attributed to the fact that the
usual structure of natural science courses as separate subjects biology,
chemistry and physics is not adequate to meet the demands of a science
curriculum that includes problems and issues related to the environment. In the
light of this, there is a need to include elements of untraditional science
subjects areas such as ecoﬁomics, sobiology and EE in the cutﬁculum;

10- Overall,' teacher education programmes need to provide experiences that
typically engender genuine concerns about environmental problems and issues.

1.2.1 The gap between theory and practice

The evidence from this study is that clear discrepancies existed between

SEs' and STs' stated views and what actually takes place in colleges and faculties

of education in the Sudan's universities. The subjects felt that EE objectives are
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important, but most of them are not being met to a satisfactory extent by the
existing SSTEPs (table 6.5). They also expressed the view that EE perspectives
are desired but currently they are not met Iin the existing PTs' professional
preparation courses (table 6.6)

The research findings above are consistent with research findings in the
US (Volk et al., 1984) and in Malaysia (Lee, 1987). They also suggested that there
is an urgent need for the correction of this state of affairs in these programmes to
prepare PTs for their dual role as science and environmental educators, the role

advocated by UNESCO-UNEP experts.
"Educators have in fact a decisive part to play in preventing and
solving environmental problems, not only by virtue of their teaching
activities, but also through their participation in farming and
implementation of environmental policies. This dual function of
educators confers on them a great social importance, but also great
responsibilities" (UNESCO, 1980, p. 48).

The mismatch between theory and practice shown above by the subjects’
responses can be attributed to a number of factors noted in chapters 4 and 6 of this
study. These factors may hint at some of the measures that may help in correcting
this state of affairs. These include the following:

1- No clear policies existed for promoting EE or even for including it in the
existing SSTEPs in the institutions under study by this research (chap. 2,
section, 2.4.2). The guidelines advocated by the UNESCO-UNEP experts
(UNESCO, 1986a and b, Wilke et al., 1987) and the experience from the US
(Champeau, 1990; Wilke, 1985) and in the UK (Oulton, 1991) showed that the
key issue for 1mplementatlon of EE perspectives into teacher education
programmes are the mstltutxonal policies and the mechamsms which translate
them into manageable programmes;

2- The SEszackgrounds are relatively weak with regard to EE (table 6.2). Ham
and Sewing (1988, p.18) stated that "Teachers with a poor background in the
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discipline may lack the personal interest or commitment to provide adequate
instruction in that subject area";

3- The traditional content, teaching methods and approaches, assessment
procedures, and experiences provided by the existing SSTEPs are not
orientated for preparing PTs for their dual role as science and environmental
educators (chap. 6, section, 6.2 and table 7.2).

4- There is a lack of consensus about the role, scope and content of EE among the
administrators, educational planners, the curriculum developers and
programme designers and executors. This state of affairs was identified by 45%
of the respondents who attempted Ql, section two, item 23. This can best be

summarised by quoting respondent three:

"As you may know, EE is underestimated in a culture like ours i.e.
in the Sudan. I was astonished when I first learnt that this study is
about EE. Probably the best start is to convince the decision makers
and the curriculum planners that such an education is important and
even crucial in a society undergoing drastic environmental change
towards the worst. I recall for example, the recent problem of
drought and desertification. The steps to follow, I think, will be easy.
Best wishes".

7.2.2 Envi (al educati I

Evidence from this study shows that teacher education institutions need to
include appropriate aspects of EE curricula that meet interdisciplinary methods
and approaches (table 6.6, item 6; and table 6.7 items 4 and 8).

Advocates of EE stress that since EE should be directed to the practical
solutions of human environmental problems (often these are complex and
multifaceted) an interdisciplinary approach should be adopted in SSTEPs (Fien,
1991; Selim, 1990; Wilke et al., 1987). Innovative changes are needed in these
programmes to provide PTs with basic knowledge, skills, experiences and values
so that they can effectively function in team-taught and multidisciplinary
approaches in schools (Nicholas and Scott, 1993; UNESCO, 1986a and b, 1980).
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A synthesis of literature in chapter 3 of this study and the guidelines
advocated by UNESCO-UNEP experts regarding the incorporation of EE
perspectives into SSTEPs (UNESCO, 1986a and b; 1980) showed that the
innovative changes needed in the existing SSTEPs to introduce team-taught and
multidisciplinary approaches can be implemented through two routes (1) the
incorporation of EE perspectives in the whole programme and (2) the introduction
of a new team-taught and multidisciplinary method and/or academic course(s).

The first of these possibilities involves a break down of the traditional
boundaries between disciplines to make EE a subject of study that should facilitate
the team-taught and multidisciplinary training of non-specialist teachers and also
produce a capability of introducing environmental issues and problems into their
teaching. The aim here, as expounded by UNESCO-UNEP experts is "not to train
EE specialists, but rather to provide educators with the necessary skills to
approach environmental questions" (UNESCQ, 1980, P 45).

On the other hand, team-taught and multidisciplinary methods and/or
academic course(s), focus on approaches to teaching about controversial
environmental issues, and provide teachers with the minimum requirements
needed to handle these issues. Cheong (1983) pointed out that teachers are not
expected to know everything about environmental problems. However, it will be
an asset for them to know how to utilise expertise and resources in and out of
school to tackle environmental questions.

Each of the two routes outlined above has its own limitations. For the
environmentalisation of the whole programme, these include as indicated in the
literature (Wilke, et al., 1987; Gayford, 1986) the following:

1- Tutors' experience and commitments;

2- It requires considerable planning, management and organisation across the
curriculum;

3- The availability of environmentalised teaching and leaming facilities;

4- Time;
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5- Training and retraining of the personnel,
6- The negative attitudes of tutors who perceive their role as to prepare subject
specialists only.

Moreover, introduction of new course(s) in the programmes, is also
considered to be a short term solution, if the overall nature of the issue is that EE
experiences are to be an integral part of every aspects of SSTEPs, as pointed out
by Pettus (1982). In addition, there is a fear that this approach may lead other
tutors who teach the other courses to think that what is given in this new course(s)
is all that is needed for the programme's environmentalisation.

The conclusion here is that, given the critical need and justification for
team-taught and multidisciplinary approaches noted by both SEs and STs and
confirmed by curriculum developers and EE theorists and considering the fact
that, the existing SSTEPs faced most if not all of the constraints stated above
(Chap. 6, section 6.2 and section 7.2.1 above), the way ahead for
environmentalisation of these programmes, could be the adoption of the two
routes, the second one as a short term solution and the first one for the longer
term.

1.2.3 Teaching method courses

Evidence from this study shows that 60% of SEs and 65% of STs felt that
the current science teaching method courses offered in colleges and faculties of
education in the Sudan's universities under study by this research are inadequate
for preparing STs to incorporate EE perspectives into science programmes of the
secondary school curriculum. However, 55% of SEs and 52% of STs were of the
opinion that environmental educators can be prepared within the framework of
these courses (table 6.7).

Further analysis of STs replies to item 2 (table 6.7) indicate that the
magnitude of this problem differs across the teaching method courses in the three

* subjects. 45%, 75% and 74% of teachers of biology, chemistry and physics
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respectively indicated that their subject teaching method course are inadequate for

STs preparation for EE (table 7.2).

Statement Respondents Agree  Disagree Notsure
N (%) N (%) N (%)
The current science teach- Biology teachers 11 (38) 13 (45) 05(17)

ing method courses offered  Chemistry teachers 03 (09) 24 (75) 05 (16)
in your college are adequate Physics teachers 01(04) 20(79) 06 (22)
for training PTs to incorp-
rate EE in secondary school
curriculum Total 15(17) 57(65) 16 (18)

The inadequacy of teaching method courses noted above and the
differences across the three science subjects could be attributed to the following
factors:

1- The poor incorporation of EE teaching method and approaches in these courses
(Q1, section one);

2- Science teacher educators' weak backgrounds with regard to EE (table 6.2). In
the UK Her Majesty's Inspectorate (Department of Education and Science,
1987, p.111) pointed out that "the teaching methods employed by tutors should
be regarded as models for students' own future teaching". Therefore, the SEs'
backgrounds noted in this research suggest that they may not be able to employ
teaching methods and approaches that could be good models for student
teachers to incorporate EE perspectives in their future teaching. This might be a
reason for them to consider existing science teaching method courses as
inadequate for their preparation as environmental educators;

3- The inadequacy of STs' academic preparation in terms of science subject
matters (table 6.7 items 5, 6 and 7). This factor will be explained later (section
7.2.4).

Given the conviction shown by a substantial number of both SEs and STs
that environmental educators can be prepared within the framework of existing
science teaching method courses and considering the fact that the aim is to prepare

STs to handle environmental questions in their teaching, rather than preparing EE

151



specialists, the shortcomings of these courses could be rectified if the following

measures were considered:

1- Training and retraining of SEs for EE;

2- Restructuring the existing science teaching method courses to integrate EE
teaching methods and approaches;

3- Introduction of EE method courses as elective course for STs who want to
develop further their competencies in this area.

1.2.4 Academic course needs

The results of this study indicate that SEs and STs felt that the specialist
orientation of SSTEPs was narrow, lacking the broad perspectives required for
understanding environmental problems and issues. Additional courses were
needed for them to prepare PTs to handle environmental issues in their teaching
(tables 6.7 and 6.5). The respondents felt that additional courses in non-traditional
science areas such as EE, sociology and economics would be helpful to PTs to
integrate EE perspectives into science programmes in the Sudan's secondary
schools (tables 6.7 and 6.8).

Advocates of EE pointed to two main issues that needed to be addressed in
the academic preparation of PTs, to enable them to integrate EE perspectives into
their teaching. These issues are: .

1- To combat environmental problems through education, environmental concerns
(problems, issues and solutions) should be seen as an interlinked array of
political, social, economic and biophysical environmental factors. Therefore, if
science teaching is to address these issues, the academic preparation of science
teachers should not be contingent solely on traditional requirements of
scientific disciplines per se (UNESCO, 1986a and b; Zoller, 1984).

2- Environmental education involves essentially teaching through action.
Knowledge, attitudes and skills assume their full significance in contact with

the problems of the environment. (UNESCO, 1980).Therefore :
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a- teacher education and training for EE should go beyond environmental
awareness to environmental action and decision making (Wilke et al., 1987,
Hungerford and Volk, 1984; Noibi, 1981; Peyton and Hungerford, 1980),

b- it should prepare PTs to play their dual role as environmental educators and
activists in their communities (Posch, 1993; Robottom, 1987, UNESCO,
1980);

c- it should equip them with problem solving skills, in order to facilitate their
development into environmentally-orientated competent decision-making
agents, capable of creating a bridge between the "model" world of the
school and the "actual" complex reality of their communities (Hart and
Robottom, 1990a and b; Zoller, 1984; Knapp, 1983); and

d- it should equip them to educate scientifically and environmentally literate
citizens who can explore, discover, discuss, synthesise and assess problems
and issues associated with their physical and social environment (Pettus,
1982; Chelliah, 1981; UNESCO, 1980; Hungerford, et al, 1980,
Hammerman, 1979).

To overcome the academic shortcomings of SSTEPs shown by the SEs'
and STs' views on the basis of the guidelines mentioned above, two possible
solutions could be adopted. First, the current SSTEPs could be restructured to
shift the emphasis from a science specialist orientation to more broad-based,
interdisciplinary programmes with a generalist orientation. The fact that most of
the science departments in colleges and faculties of education in the Sudan's
universities have a flexible course structure, which is based on basic, supportive
and elective courses may be in favour of this solution, especially since, most of
the additional courses suggested by the SEs' views (table 6.8) are offered by
science departments or the other departments in their institutions.

Secondly, since the academic courses take more than 65% of PTs' degree
time, e.g. 67% in Omdurman Faculty of Education, University of Khartoum

(Omdurman Faculty of Education Prospectus, 1987), and 70% in Juba College of
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Education, University of Juba (University of Juba Calendar, 1986), they should
play a considerable role in PTs preparation for their role as science and
environmental educators. The new trends advocated by the EE theorists of
community-participation, decision-making, citizenship education, problem
solving and teaching controversial issues in science should be integrated into these
courses. However, it also seems indispensable in this connection to increase the
numbers of seminars, workshops and practical activities in this field, involving
joint participation by tutors in different disciplines to give PTs practical examples
which will equip them for their future role as science and environmental educators

in schools.

The perception of STs was that the key environmental concepts were

poorly incorporated into science programmes of the Sudan's secondary school
curriculum and the socio-cultural aspects of environmental concerns were the least
incorporated concepts in these programmes (table 6.9). EE action skills were
moderately incorporated into these programmes (table 6.10). 65% of STs rated
their abilities to teach environmental topics as "very good/good".

The results above confirm the research findings in the Sudan's secondary
schools (Ali, 1987), and in lower education levels (Mutuli, 1986; Eltaib et al.,
1985; Lutfi, 1983). The main conclusion from all these studies is that STs
perceived most of the existing science programmes in the general education
curriculum as not environmentally-orientated in their content and approaches.

The poor incorporation of EE perspectives into science programmes of the
Sudan's secondary school curriculum could be attributed to the following:

1- These programmes were designed in the 1970's Sudan Educational Reform.
Since that time, their content, approaches and methodologies have not been
revitalised or modernised. Consequently, the coverage in these programmes of

the current environmental concerns in the Sudan is not satisfactory and
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relevant, if we consider the current drastic natural and social environmental

changes that occurred recently due to the desertification, drought and the

impact of the ongoing civil war.

2- Given the fact that the country has adopted a centralised national curriculum,
with unified textbooks for all schools, the existing secondary science textbooks
have a lot of shortcomings with regard to environmental questions. These
include the following:

a- The biology textbooks, whose editors claimed that they adopted an
environmental approach to biology teaching in their content (Abdulwhab et
al.,, 1982), have been criticised as not covering the different ecological zones
in the Sudan, which range from desert in the North to deciduous forests in
the South (Lutfi, 1984). Moreover, the ecology sections in these textbooks
lack practical activities and mainly deal with interrelationships of organisms
and their environments, rather than with human ecosystems that emphasise
man kind as a part of nature (Androga, 1986);

b- In Ali's (1987) study, respondents stated that one of the constraints on the
environmentalisation of the existing chemistry programmes was that
chemistry textbooks and teaching resources were not environmentally-
orientated,;

c- Science textbooks generally present science as factual information to be
memorised rather than processes to be learned and applied by students in
their real life (Tairab, 1992; Salih, 1983).

Socio-cultural issues were perceived by STs as being the concepts least
well incorporated into existing science programmes (items, 8 , 12 and 13, table
6.9), and also, PTs and SSs perceived themselves least aware of these concepts,
(items, 8, 12 and 13, table 6.17). These issues include:

1- Environmental problems and social values;

2- Politics and environmental problems;

3- Global environmental issues and national policies.
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The literature relative to these concepts raises issues of concern to both
science and environmental educators. These issues arise because of the aims to
enable students to become active citizens, involved in environmental decision-
making, as well as having global perspectives towards the environmental concerns
(Hammerman and Volker, 1987; Byee, 1987, UNESCO, 1986b; Hungerford and
Volk, 1984). For example, Their (1981, p.103) stressed that: |

"Scientific and environmental awareness, knowledge and
understanding are cultural imperative in all countries. The citizens in
a free society must understand the advantages and limitations of
scientific and environmental changes in order to participate
effectively in public policy making. For this reason science and EE
should be related to the local environment, culture and experience of
citizens. Therefore, our concern with the development of science and

EE to meet this societal need requires emphasis on science for the

citizen".

On the basis of the issues above, the shortcomings of the existing science
programmes in addressing the concepts stated earlier, could be considered as other
indicators of the irrelevant and out of date approaches of these programmes for
both science and EE.

Therefore, the implications of these findings are that the current science
programmes' content, approaches and teaching/learning materials should be
environmentalised. The new trends advocated in science and EE should be

considered in their reappraiéal to enable STs and those who prepare to be STs to

incorporate EE perspectives into their teaching.

The results of this study reveal that STs "never/rarely" used most of the
teaching methods and approaches advocated for teaching EE in the literature
(table 6.11). This finding confirms the previous research results in the Sudan. Ali
(1987) found that Khartoum state's secondary chemistry teachers rarely used
progressive teaching styles advocated for teaching EE in schools. Both Eltaib and

his colleagues (1985) and Lutfi (1983) reported that pedagogical styles used in the
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Sudan's primary and intermediate school science classrooms emphasised teaching
environmental topics rather than developing skills, concerns and attitudes towards
the environment.
Environmental education theorists generally stress that if we intend to achieve
EE objectives, it is necessary to adopt problem-orientated and action-orientated
methodologies which involve students in active participation in using the
environment as a teaching/learning resource (Posch, 1993; Wilke et al,, 1987,
UNESCO-UNEP, 1992; UNESCO, 1986a, 1986b; Hungerford and Volk, 1984,

Pettus, 1982; Chelliah, 1981). Greis (1988, p.21) stated that:

"In both development and EE as in the related field of world studies
..., there is also a growidg emphasis on the importance of process in
teaching and learning. A classroom characterised by individual
competition, compartmentalisation of knowledge into rigid subject
areas, an emphasis on learning through abstract concepts rather than
direct experience and devaluing of personal feeling is unlikely to
foster concern, understanding and skills necessary for active
participation and involvement in rapidly changing, interdependent
world in which we live. An education which involves integration
across subject boundaries and which emphasises active, experiential
student-centred approaches is felt to be more appropriate for such a
world, that is, an education both for the whole world and the whole
person".

Empirical research findings support the environmentalists' viewpoints
mentioned above. Researchers in science education in the Sudan found that
students who participated in the EE programmes activities showed increased
understanding and enthusiasm for topics related to the environmental concerns in
the coﬁntry (Eltaib et al., 1985). Science educators in the US reported that
teaching strategies which involved the learner in active participation in science
classrooms promoted responsible environmental behaviour among 7th and 8th
grade students. Subjects who participated in this instruction tended to use
remediative environmental behaviours more frequently than students who did not

receive this training. (Ramsey and Hungerford, 1989; Ramsey et al., 1981).
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In addition, progressive teaching styles have a theoretical psychological
and educational backing (Gagne, 1985). They have been widely advocated in
recent years with the emergence of teaching science as a process to help students
to face real life challenges - environmental concerns included - (Finley, 1983,
Shaw, 1983; Diuashow, 1980), and the teaching of science from STS/
environment perspectives (Bybee, 1987, Disinger, 1987). Therefore, STs'
relatively low use of these teaching styles and approaches in the Sudan secondary
schools may have negative impacts on environmentalisation of science
programmes in particular and science teaching in the Sudan in general. This
indicates a critical need for urgent measures to be taken to correct this state of
affairs. These measures were reflected in STs' views (tables 6.11 and 6.16) and
can be summarised in two main points:

1- Comprehensive in-service teacher education and training programmes are
needed to enable STs to master the new teaching styles and approaches and to
encourage them to use these styles in their science classes. Since only 3.7% of
physics teachers (one person) and 9.4% (3 persons) of chemistry teachers felt
that their subject teaching methods course are adequate for STs preparation for
EE (table, 7.2), this matter should be given priority in any attempt to
environmentalise existing science programmes of the Sudan's secondary school
curriculum;

2- Considerable measures are needed to develop environmentalised teaching and
learning materials in secondary schools so that teachers might apply these

methods and approaches.

Any possible sex difference between STs' views on the incorporation of EE

perspectives into the current science programmes in the Sudan secondary school

curriculum will be discussed later (section 7.6). 38% of teachers of biological
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science felt that their subject teaching methods courses in colleges and faculties of
education prepared them to incorporate EE perspectives into science programmes
in secondary schools curriculum (table 7.2). Both PTs and SSs felt that biology
contributed a lot to their awareness of the Sudan's environmental concems. We
can say with caution that this programme to some extent could be considered
environmentally-orientated compared with the physical science courses. This
conclusion is consistent with Androga's (1986) finding that biology teachers in
Khartoum state secondary schools perceived biology programmes as
environmentally-orientated, textbooks for all grades were rich with environmental
topics and it contributed positively to students' awareness of the Sudan's
environmental concerns.

The fact that biological programmes are more environmentally-orientated
than physical science programmes could be attributed to the fact that this
programme was adopted from the ALECSO Biology Teaching Development at
Upper-secondary Level Project (Androga, 1986). This project's teaching materials
according to Selim (1990) were empirically tested for their environmental-
orientation in Egypt and Jordan. On the other hand, physical science programmes
were adopted from the US's 1960's science programmes (Ali, 1987). The content
of these programmes were criticised in their home land as discipline-centred and
tightly-defined in terms of subject matter and language (UNESCO; 1986b).
However, these programmes existed before the world-wide EE movement.
Therefore, their shortcomings regarding the incorporation of EE perspectives is
obvious.

The different views of junior and senior STs (table 16¢) could be attributed
to the fact that, some of the senior STs graduated from universities before the
environmentalisation movement and the lack of in-service education and training
for EE in thg Sudan (table 6.1). Therefore, if we considered the fact that the

majority of this group are science headteachers or inspectors, then, it is possible
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that this may have negative impacts on the environmentalisation of science
programmes. A similar point was made by Ali's (1987) respondents.

Finally differences in the views of these sub-groups and their implications
may provide helpful pointers to educational planners, curriculum developers and
science programme designers for identifying priorities in the environmentalisation
of existing science programmes, and the in-service education and training of

teachers for EE. In addition, such programmes should be developed from within

the Sudan rather than imported.

Awareness of the Sudan's students of environmental concemns (table 6.17)
could be attributed to the exposure to environmental issues they received in their
science classes (table 6.22), and from other environmental information sources
(table 6.23). However, after the country's drastic desertification, drought and civil
war in the 1980's, students have been more exposed to such terms as
desertification, urbanisation, food, energy and oil crisis. Moreover, some of these
issues have become parts of their day to day life. The media, politicians,
international community (aid agencies), environmentalists and teachers have all
expressed concerns over the deteriorating quality of the environment and the
critical need for measures to combat these issues. The observations worth noting
at this juncture, from the subjects' responses are: -

1- The concepts which PTs and SSs perceived themselves as most and least aware
of are mostly the same concepts that STs perceived as most and least well
incorporated into the existing science programmes in the Sudan's secondary
schools curriculum (tables 6.17 and 6.9);

2- While STs perceived desertification as the only concept incorporated "a lot"
into the existing science programmes (table 6.9), PTs and SSs perceived this

concept as one of the three concepts they were most aware of (table 6.17), and
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60% of PTs and 50% of SSs considered this issue as the most serious
environmental problem facing the country today (table 6.24),

3- While STs perceived that environmental concepts were poorly incorporated
into the existing science programmes (table 6.9), both PTs and SSs perceived
that science subjects (biology and chemistry) contributed "a lot" to their
awareness of the Sudan's environmental concemns (table 6.22), with biology
being rated first of all student's environmental information sources (tables 6.22
and 6.23).

The results above and the observations drawn from them show clear
features of PTs' and SSs' "conceptual maps" with regard to their awareness of the
Sudan's environmental concerns. They also indicate from students' viewpoints that
the existing science programmes have considerable environmental awareness
messages. Currently in science education students' concept maps are considered to
be essential for successful teaching and learning processes (Trowbridge and
Mintzes, 1989; Shayer and Adey, 1980). Moreover, EE theorists are considering
students' knowledge of environmental concepts as the key factor in the
environmentalisation of the curriculum (Hungerford, et al., 1980, Hammerman,
1979). The results above should be considered in any attempt to environmentalise

the existing science programmes in the Sudan's teacher education institutions and

secondary schools.

The results from this study reveal that PTs and SSs perceived themselves
competent to investigate, evaluate and take environmental actions in issues related
to the Sudan's environment (table 6.18).

This result suggests that the subjects possessed competencies badly needed
for environmentally literate citizens (Poch, 1993; Curriculum Council for Wales,
1992; Wilke, 1985). These features have been cited in the literature as the ultimate
goal of EE (Ramsey and Hungerford, 1989). Sia and his colleagues (1985/6,
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p.391) stressed the need for students and teachers to be trained in these

competencies. They stated that :

"Students need to be equipped with knowledge of environmental
action strategies which they can choose to use in problem/ issue
remediation. Furthermore, they need to be given training in order to
develop skills and expertise in use of these strategies in remediating
the specific environmental issues facing them in their daily lives. If
teachers are to use citizenship participation curricula effectively,
they would need to be trained how to use them".

The results above should be interpreted with caution, if we considered that
researchers in the US (Peyton and Hungerford, 1980) and in Nigeria (Noibi, 1981)
reported clear discrepancies between pre- and in-service teachers' "perceived" and
"actual" abilities to identify, implement and take environmental actions. Even, if
we considered that the subjects "actually" have these competeﬁcies, it seems based
on the findings of this study, the contribution the existing SSTEPs and secondary
science programmes made to the promotion of these competencies is questionable.
These findin@are that:

1- Almost 85% of SEs and 59% of STs felt that EE objectives (evaluation and
participation) were poorly incorporated into the existing SSTEPs in the Sudan's
universities (table 6.5),

2- Relatively little attention was usually given to the aspects of methodologies and
approaches which promote students' competencies to take environmental action
in both SSTEPs (chap. 6, section, 6.2 and table 7.2) and in secondary science

| programmes (table 6.11);

3- Science teachers perceived the said competencies as incorporated to "a
moderate” extent in their subjects (table 6.10).

Finally, the results above and their implications seem to suggest the

following:
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1- Further research efforts in this area seem warranted to examine the subjects' or
similar populations' "actual" environmental competencies as a prerequisite for
curriculum environmentalisation in the Sudan.

2- A broad range of methodologies and approaches which promote the

“environmental action competencies are needed in teacher education institutions
and secondary schools in the Sudan.

1.4.3 Attitudes towards the environment

The results of this study indicate that PTs and SSs expressed positive
attitudes towards the environment and the incorporation of EE perspectives into
science programmes of the Sudan's secondary school curriculum (tables 6.20 and
6.21).

The results above confirm research findings in the US (Edralin, 1989; Bohl,
1976; Perkes, 1973) and in the UK (Gayford, 1987; Richmond, 1976), with regard to
subjects' expressed positive attitudes towards the environment (attitude sub-sets,
beliefs and values). However, this point should be interpreted with caution, bearing
in mind the different cultural factors involved and the rapid change and regional
nature of environmental concerns.

Hines and his colleagues (1987) hypothesised that environmental
knowledge and attitudes are interrelated and they can generate, with other
personality factors, expressed intention to take action. They are also factors
strongly associated with responsible environmental behaviour (chap. 4, Fig. 4.1).
Therefore, the positive attitudes expressed in the present research by respondents
may be considered as good support for their awareness of the Sudan's
environmental concerns and their perceived abilities and skills to take
environmental actions. In addition, they may be also an indicator of their future
environmental behaviour. The results above may also indicate students' desire to
learn more about environmental concerns in the future. Yager and Tamir (1993,

p.643) stated that:
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"It is generally accepted that learning is enhanced when students
have positive attitudes about the subject. They are more motivated,
more involved with meeting the course objectives, and more likely
to realise instructional goals".

Environmental educators generally advocate that one of the major goals of

EE is to develop a sense of responsibility that ensures appropriate action for
environmental issues and problems (UNESCO, 1980, 1977b). However, some of
the observations that can be made from the subjects' response patterns reflect their
willingness to materialise this goal, together with their sympathetic view of the
environmentalisation of science programmes. These observations include the
following:

1- The subjects' environmental attitudes tended to be strongly positive when the
item was concemedAtheir participation in environmental actions (e.g. item, 6,
table 6.20, and items, 6 and 7, table 6.21).

2- The subjects' environmental attitudes tended to be strongly positive when the
item was concerned with their preference for or the utilitarian function of
environmentalisation of science programmes, (e.g. items, 1 and 2, table 6.21).

The only negative response revealed by the subjects' response patterns was
shown by their agreement with item, 3 (table 6.20) "environmental preservation
in the Sudan can be maintained only by law". This response may be because the
majority of the subjects were not aware of the complex and multifaceted nature of
the issue, apart from the legal aspects. These measures include environmental
ethics, EE, sustainable development and environmental data collection and
dissemination (Ghaznawi, 1990). Therefore, it seems warranted that this issue
should be considered in the environmentalisation of the curriculum in the Sudan.

Currently both science and environmental educators emphasise that future
programmes should address the learner's affective domain, so that he/she be
motivated and participate willingly to overcome real life challenges,

environmental concerns included (Yager and Tamir, 1993, Iozzi, 1989a and b,

Hodson, 1988a and b). Therefore, the results above and their implications may be
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good pointers for curriculum developers and programme designers to "green"

SSTEPs in the Sudan's universities and science programmes of the secondary

school curriculum.

The evidence from this study shows that the inter-correlation of respondents'
perceived environmental knowledge scores tended to be in most cases relatively high
and significant. The correlation between their scores in attitudinal scales tended to be
fairly low. The overall correlation between subjects' scores in environmental
knowledge and attitudes sub-sets tended to be very low (Tables 6.25a and b).

The results above support research findings in the US (Hines et al., 1987,
Hounshell and Ligget, 1973) and in the UK (Richmond, 1976). Significant
correlation between the fespondents' scores in environmental knowledge and
attitudes sub-sets has been reported in all these studies. However, these
relationships have not been well established in EE literature (Hines et al., 1987).
They could not be seen as cause-effects relationship (Borg and Gall, 1989). But
researchers (Hounshell and Liggett, 1973, p.30) who found relatively strong

relationships (r = 0.60), between these variables postulate that:
"One viable approach to creating constructive environmental
attitudes appears to be through providing knowledge about man's
environment and his role in the environment to the students. This
would lead one to believe that a well structured and well-planned
approach to EE will yield positive attitudinal changes".

Moreover, Richmond (1976, p.186) reported a strong relationship between
conceptual knowledge and attitudes (r = 0.48) and slightly weaker relationship
between factual environmental knowledge and attitudes (r = 0.38). He concluded
that:
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"Without diminishing the value of factual environmental knowledge
(which was mentioned earlier as prerequisite for responsible
decision-making), these results appear to underline the importance
of conceptual knowledge in the development of  positive
environmental attitudes. Although no causative relationship has
been demonstrated the relative correlation between conceptual and
belief sections suggests that the development of sound concepts
might be productive means of leading to the establishment of
positive attitudes... Therefore, conceptual understanding should be a
prime objective of EE".

The results of this study appear to be in line with Richmond's (1976)
conclusion above. The respondents' scores in conceptual knowledge appear to be a
central factor correlating significantly with their perceived abilities to take
environmental actions (r = 0.42 and 0.44) for PTs and SS's respectively, and with
their attitudes towards the incorporation of EE perspectives into science
programmes of the Sudan's secondary school curriculum, (r = 0.35 and 0.21,
p<0.01 for the two groups respectively). Therefore, with the research findings
above in mind, one may postulate that conceptual understanding should be given
priority in the environmentalisation of SSTEPs and science programmes of the
secondary school curriculum. Such an approach would help the learners to address
and remediate environmental problems effectively and to establish proactive
attitudes towards the incorporation of EE perspectives in science programmes.
This might also lead to the development of positive attitudes to the environment.

On the other hand, the overall correlation between the subjects' scores in
environmental knowledge and attitudinal sub-sets in this study (Tables 6.26a and
b) are lower, suggesting that these construct are different (Cronbach and Meehl,
1955). Therefore, the results in this case could be interpreted as construct validity
of the research instruments Q3 and Q4. Brown and Njabili (1989, p. 62) in testing
the construct validity of practical biology in East African Public Examinations
stated that: "High correlation occurs between tests which measure the same

construct, i.e. tests show 'convergent' validity and low correlation are expected to
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occur between tests measuring different constructs, i.e. showing 'divergent' or

'discriminant’ validity".

The regression analysis of PTs' and SSs' scores in environmental

knowledge and attitudes sub-sets showed that only perceived environmental
knowledge variables in the case of the two groups, explained the variance in the
subjects' perceived abilities to take environmental actions (Cog2). These variables
explained 30% of the variance in fhe case of PTs and 20% of the variance in the
case of SSs (tables 6.26 a and b).

The previous studies in the US (Peyton and Hungerford, 1980) and in
Nigeria (Noibi, 1981) which tested their respondents' abilities to take
environmental actions did not explore the factors which contributed to this issue.
The earlier studies in the US (Bohl, 1976; Perkes, 1973) and in the UK
(Richmond, 1976) examined the contributions made by students' demographic
factors to their environmental knowledge and attitudes (schools' sex, type and
location). Moreover, the recent studies in the US showed that EE instructional
rhethodologies in science classrooms contributed to the seventh grade students'
perceived abilities to take environmental actions (Ramsey et al., 1989). Adults'
perceived skills in and knowledge of environmental action strategies are the best
predictors of their responsible environmental behaviour (Sia et al., 1986). This
study took the issue from a different angle from all these studies, by examining
the contributions made by some students' personality factors to their perceived
abilities to take environmental actions.

With the critical need for emphasis in EE to be directed from awareness
and analysis of environmental problems towards citizen participation and the
development of learners' abilities and skills to take environmental actions to be

considered as the ultimate goal of EE (Sia et al, 1986; Volk et al., 1984), the
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results above provide a clear mandate for EE curriculum developers, and
programme designers, to address environmental knowledge variables in the
environmentalisation of SSTEPs in the Sudan's universities and science
programmes of the secondary school curriculum. This statement is made, in part,
because of the variables under consideration in this study, only environmental
knowledge variables accounted for an appreciable amount of the variance.

Twenty per cent of the variation of the PTs perceived abilities to take
environmental actions (Cog2) was explained by their perceived abilities to use EE
teaching methods and approaches (Cog3). These variables were significantly
correlated (r = 0.45, p < 0.01, table 6.25a). It may be inferred that the more PTs
are prepared to use EE teaching methods and approaches, the more they become
capable of addressing and remediating environmental problems effectively in the
science classrooms and in their localities. Hence, they might also transfer that to
their students. Therefore, without diminishing the value of other factors needed
for PTs preparation to take environmental actions, this issue should be given due
consideration in the environmentalisation of SSTEPs in the Sudan's universities.

Finally, although these results offer some valuable information about the
factors which contributed to the subjects' perceived abilities to take environmental
actions, they also establish the need to identify what variable or set of variables
account for the unexplained 70% and 80% of the variability in PTs' and SSs'
scores respectively. Further research among the two groups or of similar
populations in other education institutions in the Sudan seems warranted in order
to further identify the factors that more fully predict subjects' "perceived" or

"actual" abilities to take environmental actions.

The similarity between PTs and SSs in their perceived environmental

knowledge and attitudes based on their education levels (table 6.27a) could be

attributed to the fact that most of the issues in the two groups' questionnaires (Q3
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and Q4) are more related to the secondary level. In addition, shared views seem to
indicate areas of genuine concern.

The fact that physical sciences PTs expressed more positive attitudes
towards the environment than their biological counterparts (table 6.27c¢) is hard to
explain if we consider the other results of this study that EE perspectives were
perceived to be incorporated to a greater extent into biological programmes than
physical sciences in both SSTEPs and science programmes of the Sudan's
secondary school curriculum (chap. 6, section 6.2, tables 6.15b and 7.2). The
explanation for this may be that perhaps, at the university level, acquiring
environmental knowledge does not alter one's attitudes towards the environment
or environmental issues, as pointed out by Kinsey and Wheatley (1984, p.682).
"Environmental studies doesn't significantly affect student's attitudes on
environmental issues, ... but knowledge acquired by such courses does provide
information support for pre-existing attitudes”.

The sex differences on environmental knowledge and attitudes were
examined in most of the research work reviewed in chapter 3 of this study.
Relatively few studies have attempted to explore the possible influence of sex as a
variable factor. In Nigeria Noibi (1981) found that pre-and in-service male
secondary teachers perceived their attitudes to take environmental actions
significantly higher than their female counterparts. He attributed that to cultural

factors. Noibi (1981, p.74) stated that:
"The male population at large in Nigeria is more diverse and
knowledgeable of contemporary issues than the female population,
because of the Nigerian cultural milieu. Nigerian cultural values
dictate that a woman's role is domestic and men are expected to
transmit contemporary and political issues to their women as they
see fit".

The early EE research findings in the UK, Richmond (1976) and in the US
Bohl (1976) and Perkes (1973) reported that male secondary students performed

significantly better than females on factual environmental knowledge. The
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researchers in the two countries attributed that to psychological factors, i.e., that
males generally show interest and select science and environmental studies more
than females.

The overall result of this study regarding the effect of sex on perception of
environmental knowledge and attitudes reveals that sex is not a discriminating
factor on STs performance on Q2 section three scales and items (table 16a). Minor
significant differences were found between STs' and SSs' perceived environmental
knowledge and attitudes based on their sex (tables 27b and d). The interesting
issues in the last two groups' differences on this issue are that:

1- The females in secondary schools expressed a greater awareness of the Sudan's
environmental concerns than their male counterparts;

2- Male PTs expressed more positive attitudes towards the environment than their
female counterparts. This perception was reversed among SSs.

A look at the literature makes it apparent that environmental knowledge
and attitudes are a complex function of many factors. These include personal,
cultural, psychological, educational and biological ones (Robottom, 1988; Kinsey
and Wheatly, 1984; Noibi, 1981; Richmond, 1976). It is also difficult to explain
why people have the environmental attitudes that they do express (Gayford,
1987). Therefore, any attempt to attribute the sex differences in these issues to one
or a set of factor(s) might be a part of but not the whole truth. The differences
above might be attributed to cultural, psychological and educational factors, if we
assumed the other factors are constant.

Sudanese cultural values dictate that males at secondary level have more
freedom to move about, to join the work force and to socialise with many
organisations outside the family, while their female counterparts usually stay at
homes under their parents' control. Therefore, this state of affairs gives the
females more access to the media and to private reading, the main sources of
students' environmental information (table 6.23). As a result, they may become

more aware of contemporary and environmental issues than their male
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counterparts. Perhaps this could be the factor causing them to express more
positive attitudes towards the environment.

On the other hand, the sex effect at secondary level could be attributed to
the females' interest in biology. Students at this level rate this subject as their first
source of environmental information (tables 6.22 and 6.23). Females in the Sudan
generally have more interest in this subject and recent studies have reported higher
achievement in it than by their male counterparts (Tairab, 1992, The Sudan
Examination Council Report, 1991).

The fact that males at university level express more positive attitudes
towards the environment than their female counterparts could be attributed to the
fact that, at this level, the Sudanese cultural values give females more freedom to
move about, to join co-education institutions and to become more independent.
Consequently, they will start to establish a new world for themselves in an
environment different from their homes and dominated by males where, for
example, they have to cover their bodies from head to toe all the time. This factor
might affect their knowledge, attitudes and behaviour towards many things. It also
may allow the males who have been given this freedom by virtue of being males
since the early days of their maturity period, to express more positive attitudes
towards the environment. In addition, biologically speaking, the fact that at this
level, females learn more about the socio-biological environmental factors which
directly affect them as females compared with their male counterparts, for
example, their role in birth control, may contribute to their less favourable
attitudes towards the environment than males.

To the author's knowledge, this research may be the first of its kind to
examine any effects of sex on perceptions of STs, PTs and SSs environmental
knowledge and attitudes. These results suggest a need for more research in this
area to examine sex differences among different age groups to highlight further
whether we actually need to consider this issue in the environmentalisation of our

curriculum in the Sudan.
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1.5 Conclusion

The research results reveal that EE perspectives were poorly incorporated
into both SSTEPs in the Sudan's universities and science programmes of the
secondary school curriculum. Need exists for the shortcomings of these
programmes to be rectifitd and the constraints hindering their
environmentalisation to be addressed. Both PTs and SSs are well aware of the
Sudan's environmental concerns. They expressed positive attitudes towards the
environment and the environmentalisation of science programmes. Therefore,
measures, approaches and areas for further research on the environmentalisation

of these programmes have been highlighted.
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The main theme of this chapter is to propose EE guidelines for SSTEPs in
the Sudan's universities and to highlight the possible procedures for the
implementation of these guidelines.

The proposed EE guidelines are conceptualised and their development is
based on the information gathered from the survey part of this study, the experts'
opinions obtained from the literature review, as well as the author's own
conception of what EE for STs should be. The ideas of many educators have been
adopted and where appropriate their work has been incorporated into the
guidelines (see chap. 2 and 3 for the sources of the work cited).

The major constraints for the incorporation of EE perspectives into the
Sudanese education system are considered in developing the proposed EE
guidelines. These include the following:

1- At the university and secondary levels, education materials and course structure
are generally organised around disciplines, and little emphasis is place on an
interdisciplinary approach;

2- There is a lack of consensus about the role, scope and content of EE among the
administrators, education planners, curriculum developers and programme
designers at all levels;

3- Science teacher educators' and STs' backgrounds with regard to EE is relatively
weak;

4- Environmental education cannot avoid values, ethical and moral questions,
since one of its core perspectives is that the learner should be involved in
decision-making in environmental concems and participate in remediating
environmental prdblems in the community. In addition, the learner's

community and its environment should be used as a teaching and learning
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resource. The author's scrutiny of the prospectuses of the institutions under
study by this research revealed that there is little provision for PTs to receive
formal training in the above areas (see also tables 6.5 and 6.17). Therefore, this
issue is a constraint from the environmentalists' viewpoint. It indicates that
these programmes are not in line with the new trend that advocates the
socialisation of science education.

The proposed guidelines are conceptualised around the following broad

guiding principles:

1- The learner is the key entity of an instructional system: a curriculum is
meaningful only if it meets the needs and matches the knowledge, skills and
attitudes of the learner. Therefore, the proposed EE guidelines have to be
designed around and in response to STs' perceived needs for the
environmentalisation of SSTEPs (chap. 7, section 7.2), and PTs' perceived
environmental knowledge and attitudes (chap. 6, section 6.5).

2-Integration rather than re-education: the preparation of PTs for their dual role as
science and environmental educators should be viewed in the light that the
emphasis is to prepare PTs to address environmental questions in their teaching
rather than preparing them as EE specialists. Therefore, the guidelines should
work towards the goal of enabling student teachers to internalise and to
integrate what they learn from different disciplines into a more holistic
understanding and awareness of EE, within the constraints of minimal
restructuring and reorganisation of the existing SSTEPs. As a result, the
guidelines, should make provision for the two routes advocated for the
environmentalisation of SSTEPs (chap. 7, section, 7.2.2). These include (1)
integration of EE perspectives into all relevant science and education courses
and (2) the introduction of a course(s) that is(are) truly team-taught and
multidisciplinary. In this way students need not abandon all the traditional
science and educational disciplines or be educated in entirely new ones

(EE/environmental science) to function as environmental educators.
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3- Science and EE: use of science as vehicle for EE should be reviewed from the
perspectives that:

A- Natural sciences, i.e. biology, chemistry and physics generally cover
environmental concerns. They are highly influenced by the gain in knowledge
and new insight of environmental issues (see chap. 2, section 2.4.2). Therefore,
the incorporation of EE perspectives into these subjects, at tertiary and
secondary levels is attainable if those who teach these subjects have the
willingness and commitment to do so;

B- Science education and EE have a lot of common ground in their perspectives
(Disinger, 1987; Volk, 1984). Therefore, the precise utilisation of this ground
may provide the impetus for EE to be incorporated into university and
secondary school disciplines, rather than environmental science being offered
for a limited number of students in already over-crowded curricula;

C- The introduction of EE is consistent with the recent trends in science education
that advocate teaching science as a process rather than abstract facts to help the
learner to face real life challenges (UNESCO, 1986a). It is also in line with the
move for STs to include science, technology, society and environment in their
teaching. The UNESCO-UNEP experts' (UNESCO, 1986b) viewpoint on this
issue is that STs are concerned about the interface between scientific
knowledge and society, but the characteristics of EE might add an important
dimension to this limited interface, which had not been included in the

socialisation of traditional science subjects with their emphasis on description

and analysis.

: environmental

problems are known often to have escalated into global problems and to
- attempt to solve them at national and/or regional levels would be both
impractical and myopic. In the light of that human beings should be educated

to act and to think globally. Teachers themselves have to be global in their
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perspectives and SSTEPs should also place corresponding emphasis on this
issue.

5- Education and the environment: education related to the environment may take
three forms which have been summarised as follows (NCC, 1990a and b;
Lucas, 1980; Schools Council Project Environment, 1974):

A- Education ghout the environment in which knowledge is obtained in
connection with the environment;

B- Education through or in the environment in which environment is used as a
resource for teaching and learning a broad range of educational skills;

C- Education for the environment in which an appreciation and caring attitudes is
encouraged towards the environment and its use.

Therefore, the three forms above should be adopted in the
environmentalisation of SSTEPs. But the ultimate purposes of EE are to be seen
as education for the environment. Education of this kind is as much concerned
with developing knowledge and skills as with attitudes and behaviour which are
consistent with conservation.

The proposed EE guidelines that have been developed based on the above
rationale, present a structural framework for programme improvement in teacher
education institutions in the Sudan's universities. It is hoped that they will address
the perceived needs of all concemed and above all incorporate what is believed to
be an effective way to prepare PTs for their dual role as science and environmental
educators. In addition, they will provide the curriculum developers and
programme designers with a conceptual frame of reference within which they can
improve, formulate and plan programmes that incorporate EE perspectives to
achieve the following objectives:

1- To alert PTs to the urgency of environmental crisis, nationally, regionally and
world-wide;

2- To develop PTs' understanding of EE within the framework of the existing

SSTEPs in the Sudan's universities;
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3- To develop PTs' professional capabilities in devising instructional and learning
arrangements that equip them to educate scientifically and environmentally
literate citizens;

4- Tovprovide opportunities for PTs to participate actively in the development of
EE initiatives in schools and at the university;

5- To provide problem solving, learner-active participation, using the community
as teaching and learning resource, citizenship education and teaching
controversial issues as central features of EE in science teaching;

6- To provide a rationale for and a sense of urgency for EE in science teaching as
well as teaching other subjects.

8.1 Envi cal educati ideli

The EE guidelines presented below represent an organised description of -
content in three identified domains: environmental knowledge, skills and attitudes
within which potential science teachers need to attain competence during their
four or five year course.

1- Knowledge

The basic environmental knowledge needed for PTs to handle

environmental issues in secondary school is presented in table 8.1.

In teaching each of the environmental concepts, problems and issues
presented in table 8.1 above, the following should be emphasised:

- a global perspective to environmental problems and issues;

- the ecological and cultural implications of these problems and issues;

- the viable alternative solutions available for remediating these issues and the
ecological and cultural implications of these alternative solutions;

- the need for responsible citizenship action (e.g., persuasion, consumerism, legal
action, political action) in addressing these environmental issues;

- the need for various transitions and policy changes in the building of a

sustainable society,;
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Table 8.1
Environmental Knowledge

Basic environmental concepts

I. Ecological and physical science
concepts

- Structure and function of the
ecosystem;

- Energy flow in the ecosystem

- Biochemical cycles;

- Population dynamics;

- Earth resources, their abundance, use
and abuse;

- Agriculture: the science, possi-bilities
and limitations

- Global dynamics: changes, interdep-
endence and the dynamics of feed
back; '

I. Social and behavioural sciences
concepts related to the philosophy and
theory of EE;

- Human beings, fundamental aspects
of their origin, nature and the social
and cultural foundations of their
behaviour,

- Basic economic principles and the
effect of economic conditions of
people and their environment;

- The characteristics of human socio-
cultural units and the governing
dynamics within and among these
unit;

- The concept
development.

of sustainable

Environmental problems and issues
a. Desertification: the dramatic deterioration of the
world' terrestrial resources by desert;
- the Sudan's desert diffusion causes, effect and
control;
- the ccological imbalance in area affected by
drought and desert in the Sudan and the appropriate
effort for their rehabilitation;
b. Land use planning and priorities;
- large scale settlements and housing schemes;
- range, wildlife and national parks development
c. Population; ‘
- population dynamics and environmental health;

- rural urban migration, community health and rural

population demography;

d. Urbanisation
- housing and health;

- traffic and transportation;

- urban planing and environmental health;
¢. Environmental pollution control and management;
- air, water and noise;
f. Management and conservation of resources;
- basics principles of resource management and
conservation;
- energy, forest, wildlife, timber, land and minerals;
g. Energy consumption and waste;
- inefficiency due to old machinery and equipment;

- lack of conservation;
- utilisation of non-conventional energy sources for
environmental protection;

h. Waste disposal,

- municipal waste disposal;

- industrial;

- agricultural;

i. Use of chemicals in agriculture;
- pesticides and herbicides;

- fertilisers;

j- Global environmental issues;

- global warming and the destruction of the ozone
layer,

- world peace and stability;

- green education;

- protection of endangered species;
- acid rain.
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- the need for people to appreciate the wonder, delight and sheer pleasure that can
be gained from the environment rather than the total preoccupation with

environmental problems in relation to EE.

2- Skills
A number of skills are needed by PTs to create a leaming environment

where learners are encouraged to investigate their natural and social surroundings

as well as to use them as teaching and learning resources. These include the skills

in methods and approaches in how to deal with controversial and complex

environmental issues in the classroom that include:

I. Methods for teaching environmental concems (issues, problems and solutions).
These include educational theories and teaching skills to:

a- infuse environmental content into the science programme by:

- setting student learning objectives which are compatible with both EE
perspectives and the existing science programme content;

- selecting and developing useful contexts that embody relevant environmental
principles, concepts and factual data;

- designing and developing methods and materials to highlight or emphasise the
environmental relevance of appropriate topics in science programmes;

b- select appropriate instructional and learning arrangements for teaching the
environmental content such as:

- discovery learning strategies;

- different modes of inquiry;

- managing a wide range of learning activities, e.g., case studies, field trips,
interviews, denionstrations, role play and simulations

c- utilise a wide range of EE materials, aids and resources, with especial
references to low cost materials and opportunities for adaptation in local

circumstances
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d- utilise appropriate resources for conveying EE perspectives, e.g. forum, case
studies in the community, field trips, etc.

e- utilise problem-solving and decision-making processes as a focus for explaining
environmental curriculum content in classroom discussion, work assignment
and participation exercises.

II. Approaches for environmental values, ethical and moral education: Teachers
must possess knowledge of learning, moral theories and the ability to assist
their students in:

- acquiring positive environmental attitudes and commitment toward the total
environment;

- recognising, analysing and - clarifying personal values conceming the
environment;

- identifying value transitions necessary for the evolution of a sustainable society;

These approaches include:

a- Value inculcation: developing sound social environmental values of the
Sudanese society that are grounded in our religious and cultural history;

b- Values analysis: helping students to better understand their own social and
environmental values and how these affect their behaviour as well as assisting
students in comparing their personal values with those most beneficial to social
and environmental welfare;

c- Cognitive moral development: building upon the identification of the universal
and sequential stage development of ‘values, designed to lead students to
progressively more complex and higher levels of moral reasoning;

d- Action learning through involvement in educational and community projects or
issues. It should provide opportunities for individuals and groups to act on

personal values in the context of real issues and problems.

3- Attitude
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a- an appreciation of the complex, holistic and interdisciplinary nature of
environmental systems, problems and issues which are produced by and affect
humanity-environment relationships

b- an appreciation of global interdependence and a commitment to the
maintenance of a sustainable society;

c; a willingness to develop this same appreciation and commitment in students by
encouraging active interest and participation in environmental decision-making
at both the individual and social levels;

d- utilisation of current theories of knowledge, attitudes and behaviour
relationships in selecting, developing and implementing a balanced curriculum
that maximises the probability of desired environmental behavioural changes in
the learners.

8.2 Implementation

It is apparent from the previous chapter that an acceptable implementation
approach seems to be that of integrating the perspectives presented in the
guidelines through the appropriate courses offered in SSTEPs and the introduction
of new multidisciplinary and team-taught course(s) to compensate for the lack of
environmental dimensions in them. This section is mainly to propose how to
incorporate the proposed EE guidelines in SSTEPS in the Sudan's universities, as
well 'as to recommend some basic guiding principles that might be followed for
the implementation of these guidelines. Table 8.2 presents suggestions for the
implementation of the perspectives presented in the EE guidelines in SSTEPs.

On the basis of the proposed implementation procedure as well as the
discussion in chapter 7 of this study, clearly educating STs for their dual role as
science and environmental educators should be a function of all SSTEPs
component, i.e. education foundation, professional and academic courses.
Therefore, if SEs recognise the critical need for their students to be educated in

this area as shown in chapter 6, tables 6.5 to 6.7 of this study, a number of basic

181



guiding principles should be considered in the implementation of the proposed EE

guidelines. These include the following:

Table 8.2

P L for the I i { EE Guidelines in SSTEP
Content Courses
1. Knowledge

A. Basic environmental concepts

a. Ecological and physical science
concepts;

b. Social and behavioural sciences
areas related to EE philosophy;

B. Environmental problem & issues

a. Desertification

b. Land-use & planning priorities

c. Population

d. Urbanisation

e. Environmental poliution

f. Management & conservation of
resources

g. Energy consumption & waste

h. Waste disposal

i. Use of chemical in agriculture

j. Global environmental issues

I1. Skills

A. Methods for teaching environ-
mental knowledge, educational theories
& teaching skills to;

a. infuse environmental dimensions
into the science programmes

b. select appropriate instructional and
learning arrangements for
incorporating EE perspectives;

c. Utilise appropriate resources for the
environmentalisation of the
curriculum;

B. Approaches for environmental
values, ethical and moral education;

1. Attitude

a. an appreciation of the complex,
holistic & interdisciplinary nature of
environmental problems and issues;

b. an appreciation of global inter-
dependence and commitment to the
maintenance of sustainable society

c. utilisation of current theories of
knowledge, attitude & behaviour
relationships in selecting educational
materials  and maximising  the
probabilities of desired environmental
behavioural

biology, chemistry, physics & environmental
sciences

Environmental education, philosophy of education &
the humanities

environmental science, biology/ecology
economics, ecology & earth science
biology/ecology & EE

health education, economics & sociology
biology/ecology, chemistry & physics
biology/ecology, environmental science, chemistry
and physics

biology, chemistry, physics & environmental science
health education, biology, chemistry & physics
biology, chemistry, earth science & ecology
biology/ecology, environmental science, chemistry,
physics & social sciences

science teaching methods courses & curriculum
studies courses

science teaching methods courses & curriculum study
courses

Environmental education & curriculum studies
courses

education psychology, education philosophy & EE

environmental science, EE, biology/ecology,
chemistry & physics

environmental science, EE, biology/ecology,
chemistry, social sciences

environmental education, education psychology,
education philosophy & curriculum studies courses
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1- A clear policy and mechanism for the incorporation of these guidelines in all
SSTEPs should be established. In addition, a responsible body for co-
ordinating these issues across the programme dimension should be identified.
This body should oversee whom is doing what, for what purposes, at which
level of students' four or five year course, as well as plan future development in
this vital teacher education area;

2- Science teacher educators' weak backgrounds regarding EE should be addressed
as a priority for the implementation of the proposed EE guidelines in this study.
Pre- and in-service training of tutors in this area should be planned, financed
and encouraged. This training might be through the following routes:

A- Postgraduate studies in colleges and faculties of education in the Sudan's
universities;

B- The IES, Khartoum University Programme for training HEI tutors for EE (see
chap. 2, section 2.5.1);

C- The UNESCO-UNERP International EE Programme.

3- The teaching and learning in teacher education institutions should be regarded
as a model for PTs' future teaching. The basic EE knowledge, skills and
attitudes needed for PTs' professional development in this area cannot be
achieved by any one or any one group of course(s) in SSTEPs. It is widely
accepted by those who are involved in teacher education and training that PTs
always tend to teach in the way in which they were taught. Therefore, a view
held especially by some of the academic tutors that teaching methods as well as
other aspects of teacher professional development are the sole responsibilities
of science teaching methods tutors or teaching practice supervisors in
secondary schools should be corrected. They should all function as role
models.

4- Given the current status of EE in science programmes of the Sudan's secondary

school curriculum as well as the weak background of STs regarding EE, it is

183



the duty of SEs to educate PTs to include environmental dimension in their
teaching as well as to help schools established and implement their EE policies.
5- Prospective science teachers' teaching practice experience should be planned
with two main points in mind. First, training PTs for their dual role should
consider the necessary departures from traditional training procedures. It
should consider the crucial demand of EE on both teacher and students. This
demand is best expressed in Poch's (1993, p. 45) words that: "Both teacher and
students should leave the 'stable state' of systematic knowledge transmission
and acquisition and involve themselves in school-based initiatives in EE. They
have to cope with open-ended, uncertain, unpredictable and sometimes
contradictory situations which entail risks". Secondly, PTs should be
encouraged to be creative and to take the risk of challenging the traditional
teaching methods employed by STs in secondary schools. It is the researcher's
view that this can only be realised if the existing teaching practice regulations
and assessment procedures be altered, as well as changing the negative view
held by some of the training supervisors and PTs that teaching practice is a
time for the 'final' demonstration of previously learned instructional skills.
Professional development in teaching must continue beyond the pre-service
stage.

Finally, after nearly two decades of the world-wide EE movement

educating secondary school teachers for EE seems to be an international problem.

In the author's knowledge few, if any, pre-service SSTEPs are evaluated on the

extent to which they promote EE perspectives despite claims they sometimes
make to be so doing. Most of the experiences in EE come from in-service teacher
education programmes. Therefore, implementing the proposed EE guidelines in
SSTEPs in the Sudan's universities might be an exemplar for the international
community in this respect and for the developing world in particular. Thus the
hope is expressed that this issue be realised in a country severely affected by

environmental problems.
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Sci Teacher Educators' Questi .
School of Education,

Hull University,

Hull, HU6, 7RX,

UK

Dear colleague,

I am a Ph.D. student, carrying out a research study to formulate curriculum
guidelines for environmental education in The Sudan's universities.

I will appreciate it if you would give your frank opinions and respond to the
questionnaire as promptly as possible. Information supplied will be treated in strictest
confidence and will be used only for research purposes.

Thanks
Yours Sincerely
Abd-Elrahim Ahmed Salim

Instructions:

(1) Please indicate your answers by a tick 6/{ in the appropriate box or column unless
otherwise requested,

(2) Please answer all questions by reference to the definition given below of
environmental education;

"Environmental education is the process of recognising and clarifying the values,
attitudes and concepts necessary to understand and appreciate the interrelatedness
among man, his culture, and his biophysical environment. It also emphasises the
individual's practice in decision-making about issues concerning environmental
quality”
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S l' Q . G l I ﬁ |'
1. Your academic background:
Please write the code numbers in the boxes provided.

Code No.

1. Environmental Science/ Studies.
2. Biology.

3. Chemistry.

4, Physics.

5. Education.

6. Science Education.

7. Environmental Education.

8. Others (please specify).
Diploma[ ] Bachelor[ ]
Master[ ] PhD.[ ]

2. Which of the following science teaching methods courses have you had most
teaching experience with?

a. Environmental Education. [ ]
b. Biology. [ ]
¢. Chemistry. [ ]
d. Physics. [ ]
e. Integrated Science. [ ]

f. Others (please indicate)
3. If you do not teach an environmental education teaching methods course, do you
incorporate environmental education teaching methods in your science teaching
methods course?

Alot[ ] Littte[ ] Noneatall[ ]

4. If you do incorporate environmental education teaching methods, what is your
major emphasis (please check one only):

Ecological [ ] Biological [ ]

Sociological [ ] Conservation[ ]

5.(a) To your knowledge, does your institution offer courses involving content
pertaining to environmental concerns?

Yes[ ] No[ ]1Don'tknow[ ]

(Please list the courses if any):

(b) Are prospective science teachers required to take one or more of such courses?.
Yes[ ]No[ ]Don'tknow[ ]

(c) To what extent is the content of these courses orientated to local environmental
issues and problems?

Alot[ ] Little[ ] Don'tknow[ 1.

6. Are you in any way involved in:

(a) funded research project in environmental education? Yes[ ] No[ ].

(b) developing curriculum materials in environmental

education for the use in your institution? Yes[ ] No[ ]
(c) developing environmental curriculum for the use in

the schools? Yes[ ] No[ ]
7. Do you favour teacher certification in the area

of environmental education? Yes[] No[ ]
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8. What do you perceive to be the major problems concerning the development and
teaching of environmental education in your faculty/department? (Please select three
major problems from the list given below and write the code number in the boxes
provided):

Code number

1. lack of textbooks;

2. shortage of teaching material and equipment,

3. shortage of qualified academic staff,

4. lack of research;

5. limited funding for research;

6. Lack of communication

among environmental educators;

7. inaccessibility of up_to_date information;

8. Others(please SPECIfY).........ccccoviiirriereiieieeee e s erer s ebsne

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

The three major problems;
@I ]
®){ ]
©I ]
9. Your institution
10. Your teaching experience:—_______ years.
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Section two: Need assessment

Instruction (A): the following are the objectives of environmental education. Please
tick the appropriate category (1, 2 or 3) to show:

(a) to what extent is the objective important?

(b) to what extent does the science programme in your college incorporate the

objective?
Please note that: THREE = THE OBJECTIVE IS VERY IMPORTANT AND

INCORPORATED TO A SATISFACTORY EXTENT; TWO = THE OBJECTIVE IS
IMPORTANT AND INCORPORATED TO A MODERATE EXTENT; ONE = THE
OBJECTIVE IS NOT IMPORTANT AND INCORPORATED TO A POOR EXTENT.

Environmental education objectives | Importance of | Incorporation
the objective of the
objective

1._Awareness: to help individuals and social
groups to acquire an awareness of and
sensitivity to the total environment and its
problems; 312 1 312 1

2. Knowledge: To help individuals and social
groups acquire basic understanding of the

total environmental concerns and human role
init; 31 211]13]2 1
3 _Attitudes: To help individuals and social
groups acquire social values, strong feelings
of concem for the environment and
motivation for active participation in its| 3 | 2 | 1 | 3 | 2 1
protection;

4. Skills: To help individuals and social
groups acquire the skills for solving
environmental problems; 312 1 312 1
5._Evaluation abilities: To help individuals
and social groups to evaluate environmental
measures and educational programmes in
terms of ecological, political, economical,
sociological and educational factors; 3 2 1 3 2 1
6. Patticipation: To help individuals and
social groups develop a sense of
responsibility and urgency regarding
environmental problems so as to ensure
appropriate action to solve those problems. 3 2 1 3 2 1
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INSTRUCTION (B): please tick (\/{ each of the following statements, if you think
that it describes the desired status or current status of environmental education in

your institution [YOU MAY TICK ONE OR BOTH CATEGORIES).

Statements Desired | Current
status status

7. Environmental education is part and parcel of science
teacher professional preparation courses;

8. Environmental education teaching methods are
incorporated into all science teaching method courses;

9. Science teacher education programmes include courses
pertaining to research methodology for designing and
developing methods and instruments which enable teachers
to effectively fulfil the objectives of environmental
education;

10. Science teachers in training are given an understanding
of as wide range as possible of environmental education
materials, aids and resources with special reference to low
cost material and opportunity for adaptation in local
circumstances;

11. Science teacher education institutions undertake
research to develop low-cost environmental education
teaching materials for the science educators training;

12. Science teacher education institutions include
appropriate aspects of environmental education curricula
that meet the training requirement of interdisciplinary
approaches and methods.
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INSTRUCTION (C): Please tick (s/) the appropriate category to indicate your
response towards the following statements;

Statements Not Dis- Agree
sure agree

13. There is a need for curriculum development in
teacher education institutions to ensure that
environmental education is taken into consideration,;
14. Secondary science teacher education programme
should include the following:

(A) Biological, sociological and behavioural sciences:
a. biological foundation,

b. ecological foundation;

c. policy foundation;

d. psychological foundation;

e. economic foundation;

f. sociological foundation;

(B) Courses for understanding the interrelationship of
human ecosystem:

a. human ecosystem foundation;

b. community field study;

(C) Courses for competencies in environmental
education:

a. philosophy and theory for understanding
environmental education;

b. the teaching methods for environmental education;
c. curriculum design, adaptation and evaluation for
environmental education;

d. development of instructional materials for
environmental education.

15. The current science teaching method courses
offered in your college are adequate for training
prospective  science teachers to incorporate
environmental education perspectives in secondary
schools curriculum;

16. It is possible to train environmental educators in
the framework of our traditional science teaching
method courses;

17. Science teacher education institutions should
develop team-taught multi-disciplinary method
experiences for environmental education;

18. The prospective science teachers' academic
preparation in terms of science subject matter is
adequate for integrating environmental education
perspectives in the Sudan's secondary schools;
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19. The usual distribution of subjects such as biology,
chemistry and physics required of students is adequate
for preparing them as environmental educators;

20. Additional courses in such non-traditional areas as
sociology and economics would be helpful to
prospective  science  teachers to  integrate
environmental concepts into secondary school science
programmes,

21. Science teachers can function in multi-
disciplinary programmes in the schools without
having experience it in their education programmes;
22. The experiences provided by science teacher
education programmes engender concern about
environmental issues.

23. Are there any other comments you would like to make about environmental
education in the Sudan's universities?

THANK YOU
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School of Education,
Hull University,
Hull, HU6, 7RX,
UK

Dear colleague,

I am a Ph.D. student, carrying out a research study to formulate curriculum
guidelines for environmental education in The Sudan's universities.

I will appreciate it if you would give your frank opinions and respond to the
questionnaire as promptly as possible. Information supplied will be treated in strictest
confidence and will be used only for research purposes.

Thanks
Yours Sincerely
Abd-Elrahim Ahmed Salim
(1) Please indicate your answers by a tick 6/)/ in the appropriate box or column unless
otherwise requested.

(2) Please answer all questions by reference to the definition given below of
environmental education.

"Environmental education is the process of recognising and clarifying the values,
attitudes and concepts necessary to understand and appreciate the interrelatedness
among man, his culture, and his biophysical environment. It also emphasises the
individual's practice in decision-making about issues concerning environmental
quality”

Section one: Please provide the following information about yourself:
1. Sex (male/female)...........c.coieeiierireneeiirenenieeeee e eees
2. QUAlIfiCatION: A.......c.cevirieereteiieeererer e e sasasr s sressnenes

3. Teacher education institution attended:

B UNIVEISILY. cvovetiieecc ettt se et e e eseee e e e saeeensessssosansssessesasens

D FACUILY......o ettt cese et res e sees e sns st saas s sesnsansas

4. Major and minor field of specialisation....................cccocervererevercncinenncnsones

5. Years of teaching experience............ccocvvuveeerrrierrernecnseesseneesersissessmennens

6. Number of in-sevice training courses that you have in environmental
CAUCALION. .....oovuvitieiee ettt sb s bbb st s beres e ss s sn e snsn e
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Section two; Need assessment

Instruction (A): the following are the objectives of environmental education. Please
tick the appropriate category (1, 2 or 3) to show:

(a) to what extent is the objective important?

(b) to what extent does the science programme in your college incorporate the
objective?

Please note that: THREE = THE OBJECTIVE IS VERY IMPORTANT AND
INCORPORATED TO A SATISFACTORY EXTENT; TWO = THE OBJECTIVE IS
IMPORTANT AND INCORPORATED TO A MODERATE EXTENT; ONE = THE
OBJECTIVE IS NOT IMPORTANT AND INCORPORATED TO A POOR EXTENT.

Environmental education Importance of | Incorporation
objectives the objective of the
objective

1. Awareness: to help individuals and social
groups to acquire an awareness of and
sensitivity to the total environment and its
problems; 31 2] 1}3 ]2 1

2. Knowledge: To help individuals and social
groups acquire basic understanding of the

total environmental concemns and human
role in it; 31211 ])3 ]2 1
3_Attitudes: To help individuals and social
groups acquire social values, strong feelings
of concemn for the environment and
motivation for active participation in its| 3 | 2 | 1 | 3 | 2 1
protection;

4, Skills: To help individuals and social
groups acquire the skills for solving
environmental problems; 3121113 }]2}1
5. Evaluation abilities: To help individuals
and social groups to evaluate environmental
measures and educational programmes in
terms of ecological, political, economical,
sociological and educational factors; 31211413 1]2 1
6. Participation: To help individuals and
social groups develop a sense of
responsibility and urgency regarding
environmental problems so as to ensure
appropriate action to solve those problems. 3121 1}131}]2 1
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INSTRUCTION (B): please tick (\/{ each of the following statements, if you think
that it describes the desired status or current status of environmental education in

your institution [YOU MAY TICK ONE OR BOTH CATEGORIES).

Statements

7. Environmental education is part and parcel of science
teacher professional preparation courses;

8. Environmental education teaching methods are
incorporated into all science teaching method courses;

9. Science teacher education programmes include courses
pertaining to research methodology for designing and
developing methods and instruments which enable teachers to
effectively fulfil the objectives of environmental education;
10. Science teachers in training are given an understanding of
as wide range as possible of environmental education
materials, aids and resources with special reference to low
cost material and opportunity for adaptation in local
circumstances;

11. Science teacher education institutions include appropriate
aspects of environmental education curricula that meet the
training requirement of interdisciplinary approaches and
methods.

Desired
status

Current
status
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INSTRUCTION (C): Please tick (\/) the appropriate category to indicate your

response towards the following statements;

Statements Not Dis- Agree
sure agree

12. There is a need for curriculum development in
teacher education institutions to ensure that
environmental education is taken into consideration;
13. The current science teaching method courses
offered in your college are adequate for training
prospective  science teachers to  incorporate
perspectives in secondary schools curriculum;

14. It is possible to train environmental educators in
the framework of our traditional science teaching
method courses;

15. Science teacher education institutions should
develop team-taught multi-disciplinary method
experiences for environmental education;

16. The prospective science teachers' academic
preparation in terms of science subject matter is
adequate for integrating environmental education
perspectives in the Sudan's secondary schools;

17. The usual distribution of subjects such as biology,
chemistry and physics required of students is adequate
for preparing them as environmental educators;

18. Additional courses in such non-traditional areas as
sociology and economics would be helpful to
prospective science teachers to integrate environmental
concepts into secondary school science programmes;
19. Science teachers can function in multi- disciplinary
programmes in the schools without having experience
it in their education programmes;

20. The experiences provided by science teacher
education programmes engender concern about
environmental issues.
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INSTRUCTION (A): please answer items 1, 2, 3 and 4 by entering the appropriate
code numbers in boxes and columns provided:

code number response
5 very much;
4 alot;
3 fairbit;
2 little;
1 not at all.

1. To what extent do you think environmental education perspectives have been
incorporated into the science subject that you are teaching? [
2. To what extent do you think environmental education perspectives could be
incorporated into the science subject that you are teaching? [
3. To what extent do you think the following environmental concepts have been
incorporated into the science programme that you are teaching in secondary school?

]
]

Environmental concepts

a. Desertification;

b. Natural resources conservation,;

c. Population growth and environmental
health;

d. Energy source conservation;

e. Food production, starvation and
malnutrition;

f. Land use and environmental protection,

g. Pollution;

~h. Environmental problems and social
values;

i. Imrigation schemes role in diseases
transmission;

j- Degradation of urban life;

k. Natural disasters impacts on rural areas;
1. Politics and environmental problems;

m. Global environmental issues and national
policies.

Very
much

Alet

Fair-
bit

Little

Not
at all
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4. To what extent do you think the science subject that you teach helps students to
acquire the following environmental competencies (skills and abilities)

Environmental education

competencies (abilities and skills)

a. Identification of environmental issues;
b. Analysis of environmental issues
based on social values;

c. Identification of different solutions to
environmental problems;

d. Change individuals' concepts based on
gained environmental information;

e. Design environmental work plan;

f. Decision-making on environmental
issues.

Very | Alot
much

Fair-
bit

Little

Not
at all

5. Below is the list of environmental education instructional methodologies and
approaches, please indicate how often you used them by putting‘}ticlcu

appropriate column?

v)in

Environmental education teaching methods | Always | Frequ-

& approaches

ently

Occas-
ionally

Rarely

Never

Affective teaching approaches (value
clarification);,

. Problem solving and role play;

. Case study;

. Field work;

. Using community as teaching and learning
resources;

. Action training and group work;

. Discussion.

215




INSTRUCTION (B): Please tick ( L/) the appropriate categories to indicate your
response towards the following statements:

Statements Not Dis- Agree
sure agree

6. Information pertaining to local environmental
issues in the Sudan are accessible to science
teachers in secondary schools;
7. Secondary schools have problems getting access
to environmental information;
8. Environmental resource centres are necessary to
disseminate information to science teachers;
9. It is important to introduce environmental
science as subject in secondary school curriculum;
10. My learning experiences in the faculty of
education prepare me to incorporate environmental
education perspectives in secondary schools;
11. Workshops should be organised to up-date
science teachers knowledge on the following areas:

a- Sudan's environmental issues;

b- Global environmental issues;

c- Environmental education methodolo-

gies and approaches.

12. How do you grade your ability to teach the Sudan's environmental issues? very
good[ ] moderate[ ] poor [ ]}

13. What do you perceive to be the major problem concerning the incorporation of
environmental education perspectives into the science programmes of the Sudan's
secondary school curriculum?

14. Are there any comments or suggestions you would like to make about the
incorporation of environmental education perspectives into science programmes of
the Sudan's secondary school curriculum?

THANK YOU
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P five Sci Teachers' Questi .
School of Education,

Hull University,

Hull, HU6, 7RX,

UK
Dear student,

I am a Ph.D. student, carrying out a research study to formulate curriculum
guidelines for environmental education in The Sudan's universities.

I will appreciate it if you would give your frank opinions and respond to the
questionnaire as promptly as possible. Information supplied will be treated in strictest
confidence and will be used only for research purposes.

Thanks
Yours Sincerely
Abd-Elrahim Ahmed Salim

Instructions:

(1) Please indicate your answers by a tick ¢¥in the appropriate box or column unless
otherwise requested,

(2) Please answer all questions by reference to the definition given below of
environmental education.

"Environmental education is the process of recognising and clarifying the values,
attitudes and concepts necessary to understand and appreciate the interrelatedness
among man, his culture, and his biophysical environment. It also emphasises the
individual's practice in decision-making about issues concerning environmental
quality”

(3) Please provide the following information about yourself:

. Sex (MaAle/female)...............o.cuivivieieiiirreisieeeeeee s se s snererensaebenasens
b. Teacher education institution attended:

L UIIVETSIY ....cocuiier vttt st se st e sassensesensensasaesesseanes
ILFACUILY......cooiiiircece ettt ee e sss st st s b b sae
c. Major and minor field of specialisation...................c.coevureviriererrsesensennne,
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Section one

INSTRUCTION (A): How much do you feel you know about the following
environmental concepts and issues related to the Sudan's environment? -Please
indicate your answer by putting a tick () in the appropriate column below-

Environmental concepts Very | Good | Med- | Weak | Very
good um weak

1. Desertification;

2. Natural resources conservation,;

3. Population growth and environmental
health; |

4. Energy source conservation;

5. Food production, starvation and
malnutrition; '

6. Land use and environmental protection;

7. Pollution;

8. Environmental problems and social values;

9. Irrigation schemes role in ~diseases
transmission;

10. Degradation of urban life;
11. Natural disasters impacts on rural areas;
12. Politics and environmental problems;

13. Global environmental issues and national
policies. -

218



INSTRUCTION (B): How do you grade your environmental competencies (abilities
and skills) to investigate, evaluate and take action in issues related to the Sudan's
environment? - Please indicate your answer by putting a tick (\ \/) in the appropriate
column below- :

Environmental education Very | Good | Med- | Weak | Very
competencies (abilities and skills) good |~ |ium | weak
14. Identification of environmental issues;
15. Analysis of environmental issues based
on social values;

16. Identification of different solutions to
environmental problems;

17. Change individuals' concepts based on
gained environmental information;

18. Design environmental work plan;

19. Decision-making on environmental
issues.

INSTRUCTION (C): How do you grade your ablllty to select and use the followmg
environmental education teachmg methods and approaches?
-Please indicate your answer by putting a tick (V) in the appropriate column below-

“Environmental education teaching methods & ] Very | Good | Med- | Weak | Very
approaches | good um weak
0. Affective teaching approaches (value clanﬁcauon)
1. Problem solving and role play;

2. Case study;

3. Field work;

4. Using community as teaching and leaming
resources;

5. Action training and group work;

6. Discussion,
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Section two _
INSTRUCTION: Please indicate by a tick (v/) the response that best expresses your
opinion about each of the following statements.

Note: SA = strongly agree; A = agree; N = neutral; DA = disagree; S. DA =
strongly disagree.

>

Statements SA [A N DA |S.

27. 1 prefer an environmental approach to science
learning;

28. Studying environmental issues in science helps
me to think critically by looking at problems from
different points of views; ‘ ,

29. Mankind has the right to modify the
environment to satisfy his basic needs;

30. Studying environmental issues in science is not
interesting;

31. Science-based activities on the environment
promote  tolerance towards  solving  our
environmental problems;

32. Mankind is created to rule over nature, so
people should consume natural resources as they
want,

33. Studying local environmental issues in science
will limit students' participation in social activities;
34. Group work on environmental protection in
science helps in respecting others' views;

35. Environmental preservation in the Sudan can be
maintained only by law;

36. Students' involvement in environmental
preservation programmes in science is a waste of
time;

37. Wise utilisation of natural resources depends on
personal values;

38. Sudanese have social responsibilities to
participate in preserving their environment;

39. Sudanese should be encouraged to give
priorities to environmental protection to improve
their health conditions.
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40. While studying in secondary school, to what extent do you think you have

learned about the environment from the subjects listed below?

a

Subject

Very
much

Alot

Fairbit

Little

Nothing

a. Biology;

b. Chemistry;

c. Physics.

41. To what extent do you think each of the following sources contributed to your

environmental information?

Environmental information
sources

a. General education;

b. Mass media;

c. Private reading;

d. Youth and students'
organisa-tions;

e. General university courses,

f. Academic courses;

g. Educational and professional
courses. '

Very
much

Alot

Fairbit

Little

Nothing

42, What do you think are the three most serious environmental problems in the

Sudan today?
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,; S ary Students' Questi .
School of Education, '
Hull University,
Hull, HU6, 7RX,
m .

Dear student,

I am a PhD. student, carrying out a research study to formulate curnculum
guidelines for environmental education in The Sudan's universities.
- I will appreciate it if you would give your frank opinions and respond to the
questionnaire as promptly as possible. Information supplied will be treated in strictest
confidence and will be used only for research purposes.

Thanks
Yours Sincerely
Abd-Elrahim Ahmed Salim
Instructions:
(1) Please indicate your answers by a tick (\fﬁn the appropriate box or column unless

otherwise requested,

(2) Please answer all questions by reference to the definition ngen below of
environmental education;

"Environmental education is the process of recognising and clarifying the values,
attitudes and concepts necessary to understand and appreciate the interrelatedness
among man, his culture, and his biophysical environment. It also emphasises the
imf:';’ida’t'al 's practice in decision-making about issues concerning environmental
quality

(3) Please provide the following information about yourself:

a. Sex (male/female) .....
B, SCROOL ..ottt sr e es e sh b sreen
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Section one
INSTRUCTION (A): How much do you feel you know about the following
environmental concepts and issues related to the Sudan's environment? - Please

indicate your answer by putting a tick ( ~/) in the appropriate column below-

Environmental concepts | Very | Good | Med- | Weak | Very
| good ium weak

1. Desertification;
2. Natural resources conservation;
3. Population growth and environmental
health;

- 4. Energy source conservation;
5. Food production, starvation and
malnutrition; '

- 6. Land use and environmental protection;
7. Pollution;
8. Environmental problems and social
values;
9. Irrigation schemes role in diseases
transmission;
10. Degradation of urban life;
11. Natural disasters impacts on rural areas;
12. Politics and environmental problems;
13. Global environmental issues and national
policies.

INSTRUCTION (B): How do you grade your environmental competencies (abilities
and skills) to investigate, evaluate and take action in issues related to the Sudan's
environment? -Please indicate your answer by putting a tick () in the appropriate
column below- ‘ ‘

Environmental education Very | Good | Med- | Weak | Very

competencies (abilities and skills) good ium weak

14, Identification of environmental issues;

15. Analysis of environmental issues based
- on social values; ) 5

16. Identification of different solutions to

environmental problems;

17. Change individuals' concepts based on

gained environmental information;

18. Design environmental work plan;

19. Decision-making on environmental

issues.
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Section two

INSTRUCTION: Please indicate by a tick ( v/f the response that best expresses your
opinion about each of the following statements.

Note: SA = strongly agree; A = agree; N = neutral; DA = disagree; S. DA =

strongly disagree.

-

Statements ‘ SA |A [N [|DA ]S

20. I prefer an env1ronmental approach to science
learning;

21. Studying environmental issues in science
helps me to think critically by looking at problems
from different points of views;

22. Mankind has the right to modify the
environment to satisfy his basic needs;

23. Studying environmental issues in science is
not interesting;

24. Science-based activities on the environment
promote  tolerance towards  solving  our
environmental problems; ' '

25. Mankind is created to rule over nature, so
people should consume natural resources as they
want;

26. Studying local environmental issues in science
will limit students' participation in social activities;
27. Group work on environmental protection in
science helps in respecting others' views;

28. Environmental preservation in the Sudan can be
maintained only by law;,

29. Students' involvement in environmental
preservation programmes in science is a waste of
time;

30. Wise utilisation of natural resources depends on
personal values;

31. Sudanese have social responsibilities to
participate in preserving their environment;

32. Sudanese should be encouraged to give
priorities to environmental protection to improve
their health conditions.
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33. While studying in secondary school, to what extent do you think you have
learned about the environment from the subjects listed below?

a

Subject Very | Alot |Fairbit | Little | Nothing
much

a. Biology;

b. Chemistry;

c. Physics.

34. To what extent do you think each of the following sources contributed to your
environmental information?

Environmental information | Very | Alot | Fairbit | Little | Nothing
sources much
a. General education;

b. Mass media;

¢. Private reading;

d. Parents and friends;

e. Youth and students' organis-
ations;

35. What do you think are the three most serious environmental problems in the
Sudan today?

THANK YOU
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Appendix H
Letter to the Sudanese Experts (Arabic)
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THE UNIVERSITY OF HULL

SCHOOL OF EDUCATION
DEPARTMENT OF EDUCATIONAL STUDIES AND INSTITUTE OF EDUCATION

Tel: 0482 465406 Cottingham Road, Hull, HU6 7RX
Fax: 0482 466205
Telex: 592592 KHMAIL G HULIB375

Dean: Pr-fessor V. A, McClelland M.A., Ph.D.(Tel. 465988)
Secretan (0 Educarion: |. D. Marriott, C.Biol., M.Biol.(Tel. 465989)
Administrative Assistani: Mrs M, E. Cordeaux, B.A.(Tel. 465031)

CRB/JL

10 July 1991

TO WHOM IT MAY CONCERN

Mr A A SALIM

Mr A A Salim is undertaking research for a PhD at this institution. His topic
involves an area of considerable interest for the development of aspects of
environmental education in Sudan. It is necessary for him to return to the Sudan
to conduct pilot work and field work relevant to his study. We would be grateful
if every possible consideration could be given to providing him with the airline
ticket and the other financial support which he has detailed in his application and
which is necessary for the successful campletion of his work.

CE By WA Gnki®) 2.

C R BROWN
Lecturer in Education & Supervisor
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EMBASSY S
OF 1414-:; iie
THE REPUBLIC OF THE SUDAN Ol o 2N A 947
3, CLEVELAND ROW, ST. JAMES'S Bl
LONDON SWIA 1DD A
TEL: 071-839 8080 FAX: 071-839 7560
Our Ref. 60/54 18/2/92

-CABLE

KHARIJIA KHARTOUN
FOR OHDURMAN ISLAMIC UNIVERSITY

Col/ug9

REFERENCE YOUR LETTER DATED 28/11/81
REGARDING FIELD WORK APPROVAL FOR
ABDEL RANTIM AHMED SALTH (STOF) RINDLY
EXPEDITE SENDING AIR TICKETS (STOP)

REGARDS
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Appendix N
Schools (Khartoum State)
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[:]-desert
semi-desert (shrub)
semi-desert (grassland)

: ZZ sahel savanna on clay
b sahel savanna on san
hel d

E sudan savanna on clay

249

[IIHID sudan savanna on sand

hill areas

Eﬂ flood region
NN high rain woodland

- (guinea savanna)

woodland recently derived
“ montane vegetation

from rainforest (greenbelt)



Appendix P

Table 6.3
Distribution Of S i Students By School's S
Number Girls' secondary schools  Number of
Boys' secondary schools  of students
students surveyed
surveyed
1. Wadi Sidna; 20 1. Omdurman East; 20
2. Elmatamer; 20 2. Omdurman West; 20
3. Khartoum Gadema 20 3. Khartoum Gadema 20
4. Shammbat; 20 4 Mohieldeen Wahbi 20
5. Trait Elbeja; 20 5. Shammbat; 20
6. Bahri Elgadema; 20 6. Trait Elbeja. 20
Total 120 Total 120

250



Appendix Q
E { P Distributi {SEs' R

2. Which of the following science teaching methods courses have you have had most
teaching experience?

a. Environmental education. 1 (05)
b. Biology. 8 (40)
c. Chemistry. 6 (30)
d. Physics. 5(25)
e. Integrated Science. 0 (0).

3. If you do not teach an environmental education teaching methods course, do you
incorporate environmental education teaching methods in your science teaching
methods course?

Alot3 (15) Little 13 (65) None at all 3 (15).

4. If you do incorporate environmental education teaching methods course, what is
your major emphasis (please check one only):

Ecological 10(50) Biological 3 (15)

Sociological 2 (10) Conservation 5 (15).

5.(a) To your knowledge, does your institution offer courses involving content
pertaining to environmental concerns?

Yes 14 (70) No3 (15) Don't know 3 (15).

(b) Are prospective science teachers required to take one or more of such courses?
Yes 15 (75) No 1(5) Don't know 4 (20).

(c) To what extent is the content of these courses orientated to local environmental
issues and problems?

Great extent 6 (30) Little 6 (30) Don't know 8 (40).

6. Are you in any involved in:

(a) funded research project in environmental Yes No
education? 1(5) 19 (95).
(b) developing curriculum materials in environmental

education for the use in your institution? 1(5) 19 (95).
(c) developing environmental curriculum for the use in

the schools? 4 (20) 16 (80).
7. Do you favour teacher certification in the area

of environmental education? ' 17 (85) 3 (15).

Note: Percentage of SEs' responses appears in parentheses.
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