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Field based environmental sducation centres provide learners with a usefui setting in
which meaningful, active environmental learning can occur. It is up to leaming
facilitators to manage and devslop these centres into entities which are able to
support the goal of sustainable development.

The environment and snvironmental sducation processes have besn smphasised as
a means by which to encourage a more environmentally responsible and sustainable
society. It is, thersfore, important to develop a better understanding of which
environmental education processes are appropriate, and how best they may achieve
their fullest potential within the new curriculum. Most importantly, there is a need to
investigate the potential that environmental education facilities have to promote an
ethic of lifelong leaming and environmentally responsible behaviour.

Background to the study

11 | Problem Statement

The current state of environmental sducation and education in gensral is in flux.
Emphasis is being placed on the environment and environmental education within
the RNCS- GET and NCS- FET bands. Within the field of environmental education
there has been a definite shift in orientation towards ‘education for sustainability’
(Lotz-Sistika 2004) from the more traditional ‘education for conservation’ orientation.
With these thoughts in mind, one considers how aspects of the lifelong environmental
leaming process can be better integrated into school curricula.

There is potential within environmental education centres to facilitate the
achievement of outcomes and assessment standards prescribed by the RNCS- GET
and NCS- FET bands. By linking events at environmental education centres and the
RNCS- GET and NCS- FET band requirements, the possibility exists to better
develop learners capacity to become more environmentally literate. Thereby the






Section 2

The key reasoning behind engaging in environmental education activities, is to
facilitate the process by which we aim to produce more environmentally literate
citizens. This in tum supports the aim of working towards achieving the goal of
sustainable development.

In order to be effective through environmental education, an understanding of
concepts such as ‘environment needs to be developed. In addition, because
. environmental education supports the goal of sustainable development, the need
exists to develop an understanding of what is meant by ‘sustainable development’ as
well. In order to interrogate the above two concepts, the current environmental
situation must be documented. Within this study, the importance of water
conservation is highlighted, as this is one of South Africa’s most pressing
environmental concems. ’

2.1. Environment, the Environmental Crisis and Sustainable
Development

211 Environment

In years past, when one referred to the environment, the common perception was
that one was referring to the natural environment (Fuggle and Rabie 1999). This
concept has since been broadened out to include built environments, social
environments and cultural environments. ‘Environment is defined widely as the
aggregate of surrounding objects, conditions and influences that affect the life and
habits of man or any other organism or collection of organisms’ (O'Keefe, Uys and
Bruton 1999:312). Furthermore, the components of our environment are not isolated,
but interact with each other forming an integratad whole, which can be illustrated
through a framework model (Figure 2.1).
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The Concept of Environment (National Environmental Education Project 2001)

Each element within this mode!, is dependant on another, it is therefore vital that the
environment be seen as a whole, and not as individual components within the whole.
What affects one component, effects the whole. The environment and how we live in
it, effects alt those organisms within it. Including human beings.

The Constitution of South Africa (Act 108 of 1896) makes the foliowing statement
about the environment:

Everyone has the right

8. to an environment that is not harmiul to their health or well-being; and
b. to have the environment protected, for the benelit of present and future
generations, through reasonable legisiative and other measures that
i.  prevent pollution and ecological degradation;

ii.  promote conservation; and



iii. secure ecologically sustainable development and use of natural
resources while promoting justifiable economic and social
development.

{Constitutional Assembly 1998)

In order to conserve the environment, or to ensure that everyone has access to a
healthy environment, we need a greater understanding of the concept. In addition to
this, we need to understand that the environment consists of different factors, which
are connected and interlinked, each affecting the other.

2.1.2 Environmental Crisls

When we consider the snvironmental crisis, we must baar in mind the definition of
environment, as discussed previously, In doing so, the complexity of the issue being
addressed, and the intarconnectedness of the issue and related factors is apparent.
People are becoming more aware of their impact on the environment and issues are
reaching a point of crisis (Le Roux 2000). The consumptive life-style of people
contributes to the environmental crisis (Weaver, Le Roux and Pretorius 1999, Le
Roux 2000).

Through an understanding of what the environmental crisis is, and the depth to which
problems run, a better understanding of how to remedy them may be achieved. Life
style and attitude towards the environment are major contributing factors with regards
to the environmental crisis (Weaver, Le Roux and Pretorius 1999, Le Roux 20400). It
is for this reason that concepts such as sustainable development were conceived.
Environmental education, and highlighting environmental issues within the curriculum
is a positive response to the environmental crisis, and one which may contribute to
the success of altering people’s life styles and attitudes towards the environment.



2,1.3 Sustainable Development

The concept of sustainable development was first introduced by the World
Commission on Environment and Development (Bruntland Commission), as a
response to the environmental crisis. The Commission produced Our Common
Future, in 1987 (Weaver, Le Roux and Pretorius 1999). The report makes the
following statement regarding sustainable development:

‘Humanity has the ability to make development sustainable - to ensure that it
meets the needs of the present without compromising the ability of future
generations to meel their own needs. The concept of sustainable
development does imply limits - not absolute limits, but limitations imposed by
the present state of technology and social organisation on environmental
resources and the ability of the biosphere to absorb the effects of human
activities.’

{Bruntland Commission 1987:87)

In 1991, the document ‘Canng for the Earth: A Strategy for Sustainable Development’
was produced. The document is: ‘intended to re-state cumrent thinking about
conservation and development in a way that will inform and encourage those who
believe that people and nature are worth canng about and that their futures are
intertwined. It is also intended fo persuade people at all jevels that they can do
something, or help cause something to be done, that will lead to belter care for the
Earth (JUCN/UNEP/WWF 1991:1).’

Most strategies and ideologies around sustainabie development are defined sntirsly
around one species: Homo sapiens, and promotfe continued and even expanded
economic prospernity (Meffe, Ronald Carroll and Contributors 1997). While alternative
definitions are available, global conservation strategies have thus far tended to
sideline them, favouring anthropocentric models. The question here is. ‘can we
make qualitative changes within our society without making quantitative changes
(Meffe et. al. 1997)? Can we ‘develop’ without increasing industrialisation or
population size? Can anthropocentric modeis work, if we do not truly recognise the
importance of ecosystem systems?
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Sustainable development has received criticism from various environmental quarters,
some calling the term a thundering oxymoron’ and ‘a giani exercise in self deception’
(Meffe et. al. 1997: 639). Sustainability is possible, however, one most realise that it
is a goal and not a clear end point. According to Meffe et. al. (1997: 841) three
things need to be changed in order for us to attain this goal:

1. 'The values systemns that lie at the core of the human fabric and drive our
collective behaviours need to change drastically.

2. The growth onfentated economic systems that drive human existence must be
replaced by steady-state economic systems that accept natural limits to our
ariificial economies

3. Human population growth must siow, stop and eventually reverse, toward this
goal, sustainable development projects must contain internal incentives to imit
population growth,’

The raising of questions of sustainability is, nonetheless, very helpful in education
processes rather than seeing sustainable deveiopment as an end in itself.
Sustainability is the ultimate goal towards which we are working, a goal in which the
negative effects of industry and population growth are at an appropriate level.
According to the State of the Environment Report - South Africa: 1999 (Weaver, Le
Roux and Pretorius 1999:5) ‘ in order to achieve sustainability, and to avoid
ecological collapse, the following sirategies must be implemented:

- Adopfion of more giobally focused values (i.e. environmental and social
values on a global scale);

+ Reflection of these values in political decision making, supported by
improved data and understanding;

+ Implementation of social and environmental best practices globally;

- Prormotion of innovations in technology and approaches in technology and
approaches (o sustainable growth; and

1t



« Application of the “Precautionary Principle” (i.e. planning for the worst case
scenano in the face of inconclusive evidence of the impacts)

South Africa has responded to environmental detenoration by developing legislation
which aims at combating this, namely National Environmental Management Act
(NEMA) (Act 107 of 1998). The Act, has the following sustainable development
principles entrenched in it, and requires that.

» ‘the disturbance of ecosystems and loss of biological diversily is avoided,
or, where it cannot be affogether avoided, is minimised and remedied;

« the use and exploitation of non-renewable natural resources is responsible
and equitable, and takes into account the consequences of the depietion of
the resource;

. poliution and degradation of the environment are avoided, or, where they
cannot be altogether avoided, are minimised and remedied;

. waste is (to be) avoided, minimised and re-used or recycled where
possible and otherwise disposed of in a responsible manner,

« the costs of remedying poliution, environmental degradation and
consequent adverse health effects and of preventing, controling or
minimising further poliution, environmental damage or adverse health
effects must be paid for by those responsible for harming the environment.’

In conclusion, although it seams as though mankind is on a ‘crash course of self-
destruction’, the various global initiatives are encouraging, although they may not be
without shortcomings. The future is still hopeful, it is however only when people start
to realise that sustainable development requires individual involvement, and that a
change in ideals is necessary on all levels, will we reach a sustainable society. Key

~

to achieving this is effective environmental education.
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2.1.4 Concem for Water Resources in South Africa

Freshwater has been used by humans since time immemorial. However, with
improved living standards and increased technology and sophistication, humans
have bescome more and more dependant on water, for agriculture, industry,
recraation and electricity (Maitland and Morgan 1997). This is more often done at the
expense of the watercourse from which the water originates. Water, in South Africa is
a scarce commodity, and is a resource which requires careful and strict protection, if
we are to utilise this resource in a sustainable manner. This is becoming more and
more challenging with increasing population numbers, and escalating demand for
water. Over the years this sad fact is becoming increasingly evident, with droughts
and water shortages occurring more frequently than before (Davis and Day 1998).

Rivers are perhaps one of the single most modified habitat types as a result of
mankind’s activity. Over history, there has been a continuous increase in the variety
of ways and intensity with which mankind has modified the physical, chemical and
biologiical nature of running waters (Allen 1995). Thers has, however been some
positive steps taken within South Africa, in order {o conserve our water resources:

« ‘Department of Water Affairs and Forestry (DWAF) bringing piped water
and even sanitation to many rural and informal setilements;

« Water Conservation project (Working for Water), including the clearng of
alen plants from cafchment areas, an emphasis on water demand
management, and education of the public;

« wellands designated as new Ramsar sites;

« cities like Cape Town introduce skiding tariffs for water;

. DWAF, without being forced by legisiation, introducing wide-ranging
integrated environmental management techniques for all new
developments (this has since changed with the passing of NEMA),

+ the development of a fundamentally different water law (refers to the
National Water Act, No 36 of 1998).’

{Adapted from Davis and Day 1998)
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Wetlands have been identified as vital life support systems, both at an international
and national level. They are also regarded as being amongst the most threatened
habitats globally (Mitsch and Gosselink 1988). Furthermore, they have been
identified by the World Conservation Strategy as ‘the third most important iffe support
system on the planet’ (Cowan 1995). The ‘RAMSAR Convention on Wetlands of
intemational Importance Especially as Weterfowl MHabitat’, held in 1971, also
highlighted the importance of wetland conservation on an intemationa} scale (Guthrie
1996).

The current status of wetlends in South Africa is dire. South Africa is a water poor
country. In addition, it is estimated that, at cumrent population trends, in combination
with cumrent water consumption rates, South Africans will run out of clean, potable
water somewhere between the years 2020 and 2040 (Davies and Day 1998).
Essential to evoiding this eventuality is twofold: ‘reduce current water consumption
and protect water sources. Protection of our water sources can only occur through
sound management of water courses and wetlands {Davies and Day 1998). This in
turn can only be realised through the improvement of environmental literacy, and
developing responsible management practices,

It is currently estimated that over 50% of South Africa’s wetlands have either been
lost or destroyed by human development {(Kotze, Breen and Quinn 1995, Weaver et.
al. 1999). Furthermore, only 0.8% of highland, and 0.6% of midland wetlands are
under protection (Goodman 2004). Failure to conserve wetlands in South Africa may
result in iower agncultural productivity, less pure and reliable water supplies,
increased flooding downstream, and increasing threatened plant and animal
resources (Cowan 1995). It is therefore imperative that we protect and where
possible, rehabilitate wetlands, to protect South Africa’s water resources.

14



The State of the Environment Report: South Africa :1999 (Weaver ef. al. 1999) lists
the following impacts of environmental change as a result of demand for water

resources:

« ‘Reduced fiow in nvers, damming of nvers, inter basin transfers.

« Sedimentation of estuaries, reduced flooding frequency, and reduced
water quality in estuanes.

+ Many rivers have become seasonal (e.g. Limpopo, Levuvhu, Lelaba).

« Flood plains have become less productive (e.g. Pongola)

. Exensive surface and ground water polfution.

» Loss of aqualic biodiversity (24 plant species, 25 fish species, 6 amphibian
species, 2 reptile species, 24 bird species and 2 mammal species are now
endangered)

With a growing understanding of rivers and wetlands and the effects humans have on
these systems, concemn for the sustainability of catchment management is growing.
Most positive in the move towards sustainable management of South African water
resources, is the passing of NEMA. It is imperative that society recognises the
importance of river systems and attempt to conserve what little water remains. One
way in which this may be achieved is through the development of environmental
awareness and environmenta) literacy.

2.2. The National Curriculum

Environment and environmental education have been highlighted within the new
National Cumiculum, as mentioned previously. By developing a better understanding
of the RNCS- GET, and NSC- FET and how concepts like environment and
environmentai education may be integrated into it, greater potential exists for the
development of environmentally literate citizens.

15



2.2.1 A Background to the Development of the NCS and RNCS

Under the Apartheid system of govemance, education in South Africa was divided
and unequal. Formerly, there were nineteen educational departments, divided by
race, geography and ideology (Depariment of Education 2002). The way in which
material was covered, and the material presented by this former educational system
primed learners to fulfil specific, predetermined functions in wider society, which they
were expected to occupy (African Nationat Congress 1994; DoE 2002).

The Constitution of South Africa (Act 108 of 1996) makes the following statement
regarding education;

(1) Everyone has the right

a. to a basic education, including adult basic education; and
b. to further education, which the slate, through reasonable measures, must
make progressively available and accessible.

(2) Everyone has the nght to receive education in the official language or
languages of their choice in public educalional institutions where that education is
reasonably practicable. In order to ensure the effective access to, and
implementation of, this nght, the state must consider all reasonable educational
alternatives, including single medium institutions, taking into account

a. equity;

b. practicability; and

c. the need to redress the results of past racially discriminatory laws and
practices.

(3) Everyone has the nght to establish and maintain, at their own expense,
independent educational institutions that

16



a. do not discriminate on the basis of race;

b. are registered with the state; and

C. maintain standards that are not inferior to standards at comparable public
educational institutions.

{Constitutional Assembly 1996)

Following the 1994 elections in South Africa, curmiculum restructuring was put in
motion. The aim of this was to develop a cumriculum, which was centraiised to a
national level, in which a single National Education Department would govemn
education and the formulation of syllabi. The curriculum was also aimed at reflecting
the principles of the constitution. This process was done, for the first time in South
Africa, in a participatory and representative manner (DoE 2002).

Three sets of legislation informed the developmeht of the Lifelong Leaming through a

National Curmicufum Framework document (1996), which was the first prominent

curriculum statement of the ‘New South Africa (DoE 2002). These three sets of

legisiation included the White Paper on Education and Training (1995), the South

African Qualifications Act {(No 58 of 1995) and the National Education Policy Act (No
27 of 1996).

The White Paper on Education and Training (1995) set to convert the original aims-
and-objectives, teacher centred approach to an outcomes-based, leamner centred
education approach (DoE 2002). This new approach to education allows for
eénhanced personal development of leamers.

The Statement of the National Curriculum for grades R-9 or C2005 was published in
1997, in terms of Government Notice 1445, The vision of this curriculum statement
was to produce ‘a prosperous, truly united, democratic and intemationally compelitive

17



country with literate, creative and cnitical citizens leading productive, self fulfilled lives
in a country free of viclence, discrnimination and prejudice’ (Bengu 1997:2). Later, in
1998, C2005 was implemented in schools. Following its implementation, C2005 was
reviewed by the Ministenal Review Committee in terms of the ‘structure and design of
the curriculum, teacher orienfation, training and development, leaming support
malerials, provincial support to teachers in schools and implementation time frames’
{DoE 2002).

The Committee found that C2005 was too bulky and confusing. The commitiee
therefore recommended that the curriculum required amendment, in order to make it
more understandable and user-friendly,. through the production of the RNCS (DoE
2002). The Council of Education Ministers accepted these recommendations in June
2000, and in July 2000, the Cabinet resolved that:

‘The development of a National Cumculum Statement must deal in clear and
simple language with what the curriculum requirements are at vanous leveis
and phases, must begin immediately. Such a Statement must also address
the concems around cumculum overfoad and must give a clear description of
the kind of leamer in terms of knowledge, skills, values and aftitudes- that is
expected at the end of the General Education and Training Band.’

. (DoE 2002)

s}:

/
The Draft RNCS - general education and training (GET) grades R-9 was
subsequently produced and released for public comment on 30 July 2001, and
revised following public comment over 2001/2002. The RNCS should be seen as a
‘streamiining and strengthening of Curniculum 2005 (DoE 2002), which aims to
maintain the principles of C2005, and further dedicates itself to OBE. The National
Cumiculum for the further education and training (FET) band (grades 10-12) was
published in 2003. This is the band of education which links the formative GET with

the tertiary or higher education and training band (Depariment of Education 2003a).
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2.2.2 The Theory of Qutcomes-Based Education

The most predominant model of outcomes-based education (OBE) was developed by
William Spady, in 1988 (Kramer 1999). The major components of his model are
illustrated in Figure 2.2, and discussed in more depth here.

1.
Paradigm

/=N
/= \

/=N
(=N

Figure 2.2

Spady's OBE Pyramid (Cited in Kramer 1999:22)

2221 The OBE ParadignV Orientation

Paradigms, in general represent how we consider and respond to the wortd. Within
an educational onentation, this involves how educators educate and how society
responds to this. The OBE orentation differs from others in that it focuses more on
the ‘what and whether leamers lbarn’ as opposed to the former ‘when and how’
(Spady, cited in Kramer 1999). Spady (cited in Kramer 1999;23) gives an overview
of the significance of this shift in orientation:

s+ ‘Learning is defined by outcomes rather than by the school calendar. We
need to ask whether learners have achieved oufcomes rather than assume
that the exam proves what has been learned.

20






outside the classroom. By being clear about what these are and by selting
these as oulcomes to be achieved through learning, we can properly plan
how best to help leamers.

2. to create a school environment, in terms of the structure and functioning of
schools, that assists and encourages ibamers to achieve those outcomes.

2223 Premise of OBE

Spady (cited in Kramer 199€:24), describes the underlying assumptions of OBE as:

1. All learners can succeed if allowed to learn ip ways and at the pace that is
natural and preferred by them as individuals. We know for certain that
individuals are different and leamn differently. We must therefore assume that
we cannot achieve success by forcing the same method and pace on all
feamers.

2. Successful leaming promotes more successful learning.

3. The way that we manage schools will have an impact on the level of success
achieved by learners. Effective well-managed and operated schools will
faciiitate successful jeamning. Poorly operated, resourced and managed
schools are likely to retard successful leaming.

2.2.24 The Principles of OBE
\.--_._-_“_‘-—_'_“"-

The principles of OBE described by Spady, relate to those of the RNCS, although
they are not written in the same format. The principles described by Spady, and
related by Kramer (1999:24) include the foliowing:






In other words, the differing leaming styles are complimented through
the effective implementation of OBE, in that leamers can achieve
outcomes through their individual leaming style, as opposed o a
learmning style which is not suited to them as individuals (Kramer 1999).

The expanded opportunities principla is determined by the following
dimensions:

o Time

+ Methods and modalities

« Operational principles

+ Performance standards

« Curriculum access and structure

(Spady, cited in Kramer 1999)

2224d High Expectations

2225

‘Leaming should always be challenging, relevant, useful bul not trivial’
(Kramer 1999:30). OBE theory stétes that, given the opportunity, all
leamers can achieve. By removing the disabling factors such as
resource avaitability, time constraints, previous political regimes and so
forth, the highest expectations may be reached (Kramer 1999).

The Practices of OBE

The following practices of OBE are described by Spady (cited in
Kramer 1999:31):

« Define oufcomes

« Design the curriculum

. Deliver instruction

« Document results

« Determine advancement
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2.2.3 Positive and Negative Features of OBE

The implementation of a system such as OBE has both positive and negative points.
Young (19977, cited in Govender 1999:22) ouflines the positive features of OBE as:

« ‘The need for being clear about aims and objectives is stressed, thus
leading to greater accountabiiity.

« Recognition and accreditation of prior experiential leaming and the
accreditation of pnor leaming.

« Qutcomes based system is flexible. It is made up of refatively small
units of attainment defined in terms of credits. This alfows qualifications
to be achieved through credit accumulation and transfer over a number
of different periods of time.

» QOutcomes based system is transparent: oufcomes make clear at the
beginning of a programme what students have to achieve and provides
accurate information about what a student knows to potential
employers.’ '

On the fiip side, OBE does not come without limitations. Young (1986, cited in
Govender 1999:23) describes the following points.

+ ‘By shifting controf from teachers to iearners, outcomes based systems
can make students vulnerable if, as is lkely, they lack the “cultural
capital’ to make the best choices and to use the resources available.

« The fexibilty of crealing learning progremmes, as well as greater
empioyer invoivement both through defining outcomes and choosing
outcomes that they think they need in their empioyees, may reduce the
opportunities for learners to have access to a broader curniculum.

& Outcomes based systems tend to shift the educationa/ debate from
shortages of resources to the use of given resources, thus weakening
pressure for the govermment to improve provision.’
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curriculum vary somewhat to each other, in accordance to leamers level of
devetopment (DoE 2002, DoE 2003a) (Appendix 1).

OBE , as discussed previously, is a framework for education which centres around
the achievement of clearly defined outcomes, as opposed to the more traditional
teacher based input of syllabus content (DoE undated). it places more emphasis on
participatory, leamer based and activity based education (DoE 2002). The RNCS
lays out specific criteria, and a leamer's progress is then measured against these
criteria. The concept of pass or fail is thereby transformed to a concept of credit or
try again, enabling leamers to work towards specified criteria, with an eye on areas
which they specifically need to improve upon (DoE undated).

The RNCS Grades R-9 and the NCS Grades 10-12 (General) are based on four
components, namely the criticat and developmeptal outcomes; the various leaming
areas or subjects; the leaming outcomes and the assessment standards for each
grade (DoE 2002, DoE 2003a).

2251, Critical Cross-fieid and Developmental Outcomes

Critical cross-field outcomes provide the foundation of the curriculum, and
leamers effectively have to demonstrate that they have achieved these
outcomes in order to show competence within the various fields (Kramer
1999). Varous sets of outcomes are required in addition to these to prove
competence within specific fields. Critical cross-field outcomes ‘express the
intended results of education and training in a broad sense’ (DoE undated).
They are not linked to any specific leaming context, they are rather a working
set of interrelated, cross-curricular principles which guide and inform the
formulation of leaming outcomes (DoE undated).
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The Critical Cross-Field Qutcomes are as follows:

identify and solve problems and make decisions using critical and

creative thinking.

Work effectively with others and as a member of a team, group,

organization and communily.

Organize and manage oneself and one’s activities responsibly and

effectively.

Collect, analyse and critically evaluate information.

Communicate effectively using visual, symbolic and/or Janguage Skills

in vanous modes.

Use science and technology effectively and cnitically showing

responsibility towards the environment and health of others.

Demonstrate an understanding of the workd as a set of related systems

by recognising thet problem-solving contexts do not exist in isolation.
{DoE 2002:11)}

In addition to these critical cross-field outcomes, which form the foundation of
the RNCS Grades R-9 and NCS Grades 10-12, are additiona! outcomes.
Although theses additional outcomes are not critical, they are, however,

fundamental to achieving the critical outcomes. These outcomes facilitate the
achievement of maximum potential development in leamers on a personal

level, as well as the social and economic progress of greater society (DOE
undated). These are called enabling outcomes.

The developmental or enabling outcomes require that leamers are able to:

[

Refiect on and expenence a vanely of sirategies to learn morg
effectively.

Participate as responsibie citizens in the life of local, national and global
communities.

Be culturally and aesthetically sensilive across a range of social
contexts.



« Explore education and career opportunities.
« Develop entrepreneunal opportunities.
(DoE 2002:11)

These enabling cutcomes, along with the critical outcomes listed before, form
the basis of the RNCS Grades R-9 and NCS Grades 10-12. From this
foundation, the building blocks of education can be located. The RNCS is
divided into inter-related leamning areas. Each leaming area, has a set of
learning outcornes which are related to that leaming area.

2252 Leaming Areas

Leaming areas in the GET

Within the RNCS Grades R-9, there are a total of eight, leaming areas. These
Leaming areas are defined as: ‘a filed of knowledge, skills and values which
has unique features as well as connections with other fields of knowiedge and
Leaming Areas’ (DoE 2002:9) The RNCS Grades R-9 identifies the following
leaming areas;

» Languages

« Mathematics

» Natural sciences

. Technology

+ Social sciences

« Arts and culture

+ Life orientation

« Economic and management sciences

(DoE 2002:9)



Learning Areas in the FET

Within the previous education system a total of 124 subjects were offered
within the Senior Certificate. Subjects were knowledge based and not
considered multidisciplinary (DoE 2003a). This approach has changed with
the new curriculum, and subject parameters allow for overlap. This allows for

an integration of knowledge and skills deveiopment.

Within the New National Curriculum Statement Grades 10-12 (General)
subjects are defined by leaming outcomes. These subjects are grouped into

leaming fields (Table 2.3).

Table 2.3

Subjects in the National Curriculum Statememt Grades 10-12 (General) (DoE

2003a:12)

Learning Field

Subjects

Languages (Fundamental)

L]

»

All Home Languages
First Additional Languages

Arts and Culture

Dance Studies
Design
Dramatic Arts
Music

Visual Arte

Human and Social Studies and Languages

Ceography

History

Life Orientation

Languages (That are not taken in the
Fundamental Component)

Physical, Mathematical, Computer, Life and

Agricultural Sciences
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Leaming Outcome 2

Constructing sclience knowledge: The fearner will know and be able to
interpret and apply scientific, technological and environmental knowledge.

Learning Outcome 3

Science, society and the environment: The learner will know and be able to
demonstrate an understanding of the relationships between science and
technology, society and the environment.

These outcomes enable leamers to be critical of environmental issues, in using
scientific methodology, whilst understanding that not all questions may be answered
through science alone. Social, spiritual and ethical considerations play a part as well.
However, through science and technology, leamers develop a better understanding
of the world and the environment, and how to utilise it in a responsible manner (DoE
2003). )

2.2.8 Environmental Learning in Geography- FET

In addition to environment and environmental issues being highlighted within the
natural sciences leaming area of the RNCS- GET, these issues are carried over into
the subject of geography within the NCS-FET. Within the subject ‘geography’ in the
FET the DoE (2003a:38) aims to:

+ Develop tools and skills to research, interpret, analyze and make
judgments based on the information gathered, thereby contributing to
geographical literacy. These tools are central to the distinctive approach of
geography in order to understand physical and human patterns and
processes on Earth. Informed decisions, important to the welf being of
society and the environment, are based on e range of geographical skills.
All these decisions involve the abilty to acquire, arrange and use



geographical information and (o think systernatically and cniticailly about
social and environmental issues and challenges.

+ Develop knowledge and critical understanding of the challenging nature
and interrelatedness of human existence and the environment over space
and time. This creates a frame of reference for asking and answenng
geographical questions, identifying and solving problemns, and evaluating
the consequences of alternative solutions and possible actions.
Geography is in the unique position of drawing together aspects of natural
sciences, humanities and indigenous knowledge systems in order to
contnbute to the understanding of spatial distnbution, human-environment
interactions, and sustainable development.

« Prepare learners to become informed, cntical and responsibie citizens who
can make sound judgments and take appropnate action that will contribute
to equifable and sustainable development of human society and the
physical environment. Geography. prepares leamers to become
responsible and competent decision makers and agents, living and working
in a complex world. It encourages them to challenge and address social
and environmental injustices. Learners will be guided to develop atfitudes
and values that will encourage them to take appropnate action, where
possible, to address social and environmental problems and injustices.

There is a strong emphasis within this subject on environmental concerns and
gustainability. This comes through in the development of learmers towards becoming
more critical and responsible citizens. This is further reflected in the learning
outcomes and assessment standards {Appendix 4) of this subject.

The leaming outcomes within the subject of geography of the FET band are as
foliows (DoE 2003a: 38):
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their environment is fundamental in empowering people to coexist with that
environment. Environmental education is a tool to ‘coflaboratively develop capabilities
fo deal with and encourage change in local contexts’ (Janse van Rensberg 1995:1685,
cited in Lotz-Sistika 2002). In other words, by educating people about their
environment in a responsible manner, not only are people empowersd, but are
theorstically motivated and equipped to deal with and initiate the changes that are in
congruence with the concapt of sustainable development. This and other definitions
of environmental education are discussed in this document, as well as approaches to
environmental education,

Vanous commissions and documents regarding conservation of natural resources
and sustainable devslopmeant throughout recent years are significant here. Many of
which highlight the importance of environmental education. These include documents
such as Agenda 21, the Bruntland Commission and the World Summit on
Sustainable Development (Box 1),









Statements made both nationally and intemationally (Box 1 and 2), emphasis the
importance of environmental_education, both in and outside of formal education.
Environmental education is, therefore, vital to the achievement of sustainable
development (Babatope-Obasa 2002). The guestion remains, however, as {o the
orientation end methodology through which to best support environmentai education
processes,

it is through environmental education processes that we aim to address questions of
sustainability and reduce detrimental impacts on our eanvironment. Without
knowledge end capacity, this ie an unattainable goal. Environmental education
processes can play an important role in developing environmental literacy and
consequently the awareness of what it means to ‘have a nght to a heaithy
environment.’ South Africa has developed a National Curriculum which places the
environment at the forefront of its principles,. by emphasising the refationships
between human nghts, social justice, inclusively and a heaithy environment' {Lotz-
Sisitka and Olivier 2004:156).

In short, environmental education processes are essential in thet they enable human
development, facilitating the protection of environments for the provision of
sustainable livelihoods and in guaranteeing a safe environment in which to live (Lotz-
Sistika 2004). Within a democratic South Africa, it is important for citizens to be
empowered to participate and make decisions which affect their everyday life.
Environmental education processes support a system of education which enables
people to do this and ‘education for sustainable development aims at attaining a
sustainable society... showing the afiributes of sustainable [living’ (Mandikonza
2004:173).
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2.3.2 Towards a Better Understanding of Environmental Education

The concept of environmental education is one which has evolved over recent years,
This has happened, as people have developed a better understanding of the
environmental crisis and how best to respond to it, as well as a better understanding
of environmental leaming processes (Kiln 2000). Previous regimes were seen as
imposing solutions to the environmental crisis, through environmental education
(Taylor and Paxon 1994). An approach of ‘education for conservation’ was taken,
with the emphasis bseing placed on ‘preservation of the biophysical aspects of the
environment on isolation, both geographical and academic, from the human context'
(JUCN 1999:4). Environmental education has, since then, developed more into a
‘process of community based problem solving’ (Kiln 2000) and to that of education for
sustainable living (IUCN 1999).

One of the earliest definitions of environmental education was developed at a
workshop on ‘Environmental Education in the School Curriculum’ held in Nevada,
USA, by the Intemational Union for the Conservation of Nature and Natural
Resources (IUCN), in 1970. This definition was accepted by many intemational
organisations (Palmer and Neal 1994) (Box 3).



Box 3 - Various definitions of Environmental Education

international Union for the Conservation of Nature and Natural Resowrces ({UCN), in 18970.

‘Environmertal education is the process of recognising values and clarilying concepls in
order lo develop skills and aftitudes necessery fo understand and appreciale the
interrelatedness among man, hig culture and his biophysical surroundings. Environmental
education also entails practice in decision-making and self formulation of a code of
behaviour about issuss conceming environmental qualily.’

{IJUCN 1970, cited in Palmer and Neal 1994:12)

Education for sustainability. an agenda for action. Mational forum on partnerships supporting
education about the ermvronment. San Francisco 1994, cited in IUCN (1998:5), Defnes environmental
education as;

‘... & lifejong lwaming process that leads to an informed and invoived citizenry having the
craative problem-solhving skills, scientific and social literacy, and committnent {o engage in
responsible individual and cooperetive action. These actiona will help ensure an
environmentally sound snd economically prosperous future’

Further to this definition, the South African Environmental Education Policy Initiative (1995, citad in
IUCN 1999:8) defines environmemal education as;

.. Environmerial education seeks to develop the necessary knowledge, undarstanding,
values, skills end commitment to allow people to be proactive in securing a heaithy and
properly functioning environment thet is sustainable (it will still be good for our children).
This is as true for people’s jocal environments as it is for regional and giobal environments.

Yet another definition of environmental education, as discussed by Wigley (2001) is:

Environmenial education is & process of developing produclive leaming and feaching
situations that allow teachers and leamers to engage with snvirorunenldl issues affecting
them, and expiore responses that fead to informed and responsibla living.’

Education for sustainable Mving as defined by the IUCN Commission on Education and
Communication (1993, cited in Fien 1993) as a process which:

‘deveiops humen capacity end creativily to participate in determining the future, encourage
fechnological progress as well as fostering the culturel conditions favouring social and
economic change to improve the quality of life and more squitable aconomic growth while
hving within the camying capacily of supporting ecosysiems to mainlain life indefinitely.”







+ Examine major environmenial issues from local, national, regional and
international point of view so that students receive insights into environmental
conditions in other geographical areas;

» Focus on cument and potential environmental situations which take into
account the historical perspective;

+ Promote the value and necessity of local, nafional and international
cooperation in the prevention and solution of environmental problems;

« Explicitly consider environmental aspects in plans for development and
growth;

. Enable leamers to have a role in planning their learmning expenences and
provide an opportunity for making decisions and accepting their
consequences;

« Related environmental sensitivity, knowledge, problem-solving skills and
values clarification to every age, but with special emphasis on environmental
sensilivity to the learners own communily in early years;

« Heip leamers discover the symptoms and real causes of environmental
problems; |

« Emphasize the complexity of environmental problems and thus the need to
develop critical thinking and problem solving skilis;

« Utilize diversé learning environments and a broad amay of educational
approaches to teaching/ learning about and from the environment with due
stress on practical activities and first hand expernience,’

(UNESCO-UNEP, cited in EECI 2000:48)

Later, in 1980, the World Conservation Strategy (IJUCN 1980) highlighted
environmental education by stating:

‘Ultimately the behaviour of entire societies toward the biosphere must be
transformed if the achievemnent of conservation objectives is to be assured...
the long term task of environmental education (is) to foster or reinforce
altitudes and behaviour, compatible with a new ethic,’



Environmental education in South Africa, around the 1970’s, was focused largely onr-_(
education about soil conservation, and was termed ‘conservation education’. This
‘Concentrated on conservation as the wise use of (mainly) natural resources and
basic ecology and seldom concerned itself with the political, social or even built
environment’ (Irwin 1991:7). This ‘environmental education’ in the context of nature
conservation emerged as a result of problems associated with environmental

degradation (Gcgilitshana 2002).

The 1980’s, in South Africa, at the height of apartheid, saw the development of the
concept of ‘outdoor education’, which overlapped to a certain extent with
‘conservation education’. {rwin (1991:7), makes this statement regarding the era:

‘Some conservative educationists in South Africa were alarmed by the socio-
political connotations of environmental education and saw a possibility of
sanitising the idea by conflating it with outdoor education which was perceived
to be free of such nolions - other than those which were acceptably patriotic.’

The Environmental Education Association of Southem Africa (EEASA) was
formulated in 1982, at the first intemational conference on environmental education
held in South Africa. Since then, EEASA has played an important role in southem
Africa, in developing and coordinating environmental education efforts (irwin 1991).

Within South Africa, the concept of environmental education, emphasises a more
holistic concept of environment, as discussed in section 2.1. Environmental
education processes, now, no longer focus solely on the biophysical environment but
encompass social, economic and political aspects as well (IUCN 1999),
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Stark (2002:61) discusses the importance of action competence through
environmental education and makes the following statement:

‘Environmental education, in its broadest meaning, is concerned with
empowerment and with developing a sense of responsible ownership. It is
about improving the capacity for all people to address environmental and
developmental issues in their own and the global context. It is also about
fouching our beliefs and attitudes in a way that makes us able to make a
sustainable living- with a perspective on the life of future generations. Beliefs
and attitudes must be based on sound information and be associated with
appropnate action. Action competency therefore, is used to refer to skills,
knowledge and personal values and capacities, which enable leamers to
respond appropriately to environmental issues in the local and global context.’

The current approach to environmental education in South Africa is one of ‘education
for sustainable development, as stated previously. This approach, guides the
majority of environmental education programmes in South Africa, promoting
ecological sustainability and social justice (Badul and Jacobs 2004). Table 2.4
provides us with an averall picture of the current status of environmental education in
South Africa, as it relates to the WSSD Implementation Plan. Important links have
been made within this table. This is vital, as it provides environmental education
practitioners with a scope in which to place environmental education.

Table 2.4: Current status of environmental education in southemn Africa (compared
to Tilbury's 2003 suggestions on how environmental education should be re-
onentated, based on the WSSD Plan of Implementation) (Cited in Lotz-Sisitka
2004:201).

WSSO impiementation Plan: implications | Current ‘status’ of environmentai education in southern
for environmental education (adapted Afvrica (2004).
from Tlibury 2003:112)

Make stronger lnks between environmeni | Environmental education processes have been focused on







Through this, one is able to examine current environmental education practices, and
realise that southem Africa is able to place itself within an intemnational context of
environmental education. Throughout the years definitions have changed, however
ideas remain debateable as to which definition is preferable. An attempt was made
within this research, to draw a picture of this varying landscape of shifting priorities,
and to give an iflustration of how ideology has shifted over the years in South Africa.
South Africe, can be seen as aligning itself with developments of the rest of the
world, with the onset of democracy, and with greater emphasis being placed on
education for sustainability. While the inclusion of social, political and economic
issues to the previously biophysically ‘biased’ environmental education, is a positive
step, one must however bear in mind that the ulimate goa! of environmental
education is to increase environmental literacy, for the conservation of the natural
environment on order to sustain human life. Therefore, emphasis should stifl remain
on the biophysical, with the acknowledgement of other factors as influencing factors.

2.3.3 Active Environmental Learning

The greatest potential exists, for meaningful environmental leaming to occur, when
leaming happens in, for and about the environment (Le Roux 2000). These three
aspects are vital in developing a system of leaming, in which leamers are able make
meaning, and thereby personalise their concept of the environment and
environmental issues, in tumn enabling them to make better environmental
management and lifestyle choices (Figure 2.3).

The orientation of education ‘about the environment, is in order to ‘emphasis
kniowledge about natural systems and processes and the ecological, economic and
politicaf factors that influence decisions about how people use the environment’ (Fien



1993a:231). While an approach of education ‘through’ the environment, uses
learners ‘experiences in the environment as a medium for education’.

Fien (1993a:232) makes the following statement:

‘Education through the environment may also foster environmental concemn if
students become caplivated by the imporntance and fragility of ecosystems and
the beauty of fandscapes, or immersed in the values confict over an
environmental issue.’

In addition to this Fien (1993a:233) describes here, the ideology of education ‘for the
environment, which aims to:

‘engage students in the exploration and resolution of environmental issues in
order to foster the values of the new environmental paradigm and to promote
lifestyles that are compatible with the sustainable and equitable use of
resources’.

This enables leamers to interpret and understand, people-environment relationships
and therefore capacitate them to act in an appropriate manner. Furthermmore, Fien
(1993a:233) states that many environmentai educators argue;

‘.. it is only when the overt intention of a programme is education for the
environment that effective environmental education is actually taking place.
Education about and through the environment are valuablé only in so far as
they are used to provide skills and knowiedge to support the transformative
intentions of education for the environment.’

There are various onentations and approaches to environmental education. Each of
these shaping orientations have their place within the broader context of
environmental education. When and where they are utilised will, however, depend
- largely on circumstances relating to the present educational situation. For example,
as is illustrated by figure 2.3, the younger the leamer, the more emphasis will be
placed on vocational/ neo-classical orientations. As people get older, their store of
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knowledge increases, and therefore there is less reliance on introduction to
information (Figure 2.3). As opposed to when someone is young and relies on what
information is given to them, in order to encounter, or consider the world. [n addition,
the older the leamer, the less difference there is between teacher and leamer, and a
more socially critical onentation to environmental education becomes prevalent.

Young

Cultural Induction Critical Reflection

Enco uanxpen‘ences !

Touch

/ o\

Talk Think
yAR AY

Environmental Learning

Better environmental management and lifestyle
choices

Figure 2.3

The process of Environmental Learning (NEEP 2001)

52






lrwin’s statement relates to figure 2.4, which is an active framework, supporting the
in’, ‘about’ and ‘for the environment, environmentai leaming model. The active
leaming model will be used in this research, as a lens from which to assess leaming
processes at environmental education centres.

It follows from Figure 2.4, that potential fies within this scope to approach
environmental education, in an issue; or snvironmental ‘problem’ solving manner.
Environmental leaming is cross-cuiricular, and is as integrated as the concept of
‘environment’ itself. An example of this cross-cummicular nature of environmental
leamning is taken from Environmental Education Curriculum Initiative (EECI) (2000:8):

‘To resolve issues associated with water poliution for example, learmers will need (o
engage in the following activities and draw on the following knowlfedge and skills:

+ Investigation of the water quality: science outcormes and technology skills.

. Investigation of the causes of water quality problems: social and historical
knowledge and skills.

+ Interpretation of the test results and social investigation: science,
geographical, historical and social knowledge and skills,

« Reporting of the causes of the issues: language and communication skills.

» Finding solutions based on investigations: technology, science and social
skills,

. Application and evaluation of solutions: language, science and social
knowiedge and skills.’

Figure 2.4 is an open process model which enables leamers to make connections
between related issues and concepts and creates an atmosphere in which









area and establish a wetland sanctuary for endangered crane species (Thompson,
Shaw, McCann, Burden, Wojtulewics and Wilkins 1997).

The Entabeni Education Centre is a privately run company, who's main function is
environmental education and outdoor adventure training. The education cenire was
formally run by the Wildlife and Environment Society of South Africa (WESSA), under
the name ‘Drakensberg Wetland Project. At this time, it was managed in
coltaboration with the South African Crane Foundation. The Crane foundation,
however, mainly conducted activities on the Hlatikulu Crane and Wetland Sanctuary.
These activities related to the conservation of cranss, wetiand rehabilitation and the
care and breeding of captive cranes; as well as rehabilitation of wild cranes. While
WESSA's activities included crane and wetiand conservation, their activities were
more broad in scope. The ‘Drakensberg Wetiand Project’ has subsequently been
taken over by ‘Entabeni Communications’ and renamed the ‘Entabeni Education
Centre’,

Shortly afterwards, in 2001, the South African Crane Foundation moved premises to
Nottingham Road, leaving the management of the wetland and the captive cranes in
the hands of the Entabeni Education Centre. While the area is still managed in
collaboration with the Crane Foundation, the Entabeni Education Centre now
manages the cranses and the wetland (pers. comm. Nic Shaw, Oct 2004).

The Hiatikulu Viei, on which the Entabeni Education Centre is situated, is an
interesting case in point. The area was declared by Begg (1989) as a wetland of
provincial importance, and seen as vitally important in the conservation of crane
species. A section of the wetland was formally under mielie plantation, and that
section of the wetland was drained for this purpose. Since then, the mielies have
been removed, and those responsible for the management of the area are in the
process of rehabilitating the wetland. It is an important illustration for leamers who
visit the centre, to realise that ecosystems are fragile and not easy to fix, they require
a lot of resources and time (years) to retum to their former state.
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The Entabeni Education Centre has the facilities to accommodate approximately 100
school learmers in dormitory style accommodation. The Centre runs a diverse array
of courses, suited to the needs and expectations of their visitors. The Centre's
website (Shaw 2004) makes the following statement regarding expectations:

‘Entabeni does not have a fixed “package” programme. Leaming opportunities
are designed around specific needs and requests. This negotiation allows us
to maximise the rich learning resources of the human and natural communities
and ecosystems available in the Drakensberg.’

‘... our goal for each and every course, (i8) to provide an enjoyabie, nch
adventurous and life changing experience in nature...’

The following information was adapted from Thompson et.al. (1997)
3.1.1 Purpose of the area

+ The sanctuary will act as a base from which education and extension
programmes on the conservation of cranes and their habitats will be
mounted.

+ The captive crane pens are to be maintained for the purpose of
rehabilitating injured wild cranes, and for the breeding of cntically
endangered crane species.

+ The rehabilitating wetland encourages indigenous fauna and flora to
retum to the sanctuary.

3.1.2 Significance of the area

. The Hiatikulu Vlei was identified by Begg (1987), as a priority for
rehabilitation after extensive damage by years of unsound agricultural
practice.

» The Sanctuary is located within the stronghold of the Wattled Crane
popuiation, the most endangered of South Africa’s three crane species,
in KwaZulu-Natal Midlands.



L

3.1.3 Vision

The Sanctuary falls within the proposed buffer zone area to the Maloti-
Drakensberg Transfrontier Park, and boarders the wuKahlamba

Drakensberg Park.
The Vlei provides vital water production for communities downstream of

the wetland.

for the area

“To establish a centre which will provide a sanctuary for cranes and at which
education, extension and research on welland and grassland restoration and
management will be camed out. In addition, to develop a captive breeding

centre

3.1.4 Aims

to augment depleted crane populations in the wild.”
(Thompson et. &l. 1997.:2)

To restore and maintain the biological integrity and functions of the
grassland and wetland components of the Sanctuary.

To provide recreational and education facilities within the Sanctuary.

To maintain captive cranes as part of an ongoing breeding facility, at
which visitors will be able to leam more about cranes and their
conservation.

3.2 Umgeni Valley Nature Reserve

The Umgeni Valiey project is owned and managed by the Wildlife and Environment
Society of South Africa (WESSA), and is located 1 km outside the town of Howick in

the KwaZulu

Natal Midlands. The reserve is situated alongside the Umgeni River.

The vegetation within the reserve consists mainly of grassiands and savannah, which

supports a variety of savannah animals (Beyer and Duggan 1997).

The Umgeni River, which runs through the Umgeni Valley Nature Reserve is also an

interesting case, as most people living in the area obtain their drinking water from
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Midmar Dam, which is just up stream of the Umgeni Valley Nature Reserve, and
which is fed by the Umgeni River. Leamers are given the opportunity to investigate
the river, from which their water originates, making the studies on this river more
relevant to them.

The reserve specialises in environmenta! education, and is also home to the
Southem African Democratic Countries - Regional Environmental Education
Programme (SADC-REEP). The reserve has about 15000 to 20000 visitors a year,
many of which are school leamers (Beyer and Duggan 19397), attending specialised
environmental education programmes. Facilities on the reserve include both
dormitory style facilities with a resource centre, as well as ‘rustic’ bush-camp style
accommodation.

The WESSA Website (WESSA undated) makes the following statement:
‘All courses offered at Umgeni Valley have several underlying outcomes:

+ Sharpening senses and stimulating an awareness of the environment and
its problems

« investigating ecological and geographical concepts through a leamer-
centred prectical approach to leaming

. satistying curriculum needs through environmental investigation and the
compretion of student projects after the course

« developing problem solving skills, on an individual level and through group
work

+ providing an opportunity for sofitude and reflection as a means of clanfying
and reconsidenng values and attitudes

« reinforcing a long term positive attitude to the environment through
enjoyable expenences

+ encouraging continued involvement in the resolution of environmental and
social issues.’



3.2.1 WESSA Policy on Environmental Education

‘For conservation to succeed in the long term the Society beleves that people
need fo increase their environmental awareness and become skilled in
minimising their impact on the environment.

To achieve this the Society employs 60 environmental educationists counlry
wide and runs the Umgeni Valley, Treasure Beach, Umbogavango,
Twinstreams, and Gold Fields EE Centres. WESSA is also a pariner (o the
Share Net environmental education resource nefwork.

3.2.2 WESSA’s Guiding Principles

WESSA has adopted the following guiding principles for effective environmental
education.

WE SSA believes that environmental education should:

1. Consider the environment in its [lotality- natural and buif,
fechnological and social (economic, political and cuftural-historical,
moral and aesthetic)

2. Be a continuous lifelong process, beginning at the pre-school level
and continuing through to aduithood and parenthood.

3. Be interdisciplinary in its approach, drawing on the best aspects of
each discipline to create a holistic and balanced perspective.

4. Examine major environmental issues from local, national, regional
and international points of view so that paople receive insights into
environmental conditions in other paris of the world.

5. Focus on cument and future environmental problem situations, but
also taking into account the historical perspective.
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. Promote Jocal, national and infernational cooperation in preventing
and solving environmental problems.

. Inform laymen and planners about the need to consider
environmental aspects in plans for developments and growth.

. Allow students to have a role in planning their learning expenences
and have the opportunity to make decisions, and accept the
consequences.

. Relate environmental sensitivity, knowledge, problem-solving skills
to every age. During a student’s early years, there shouid be
special emphasis on environmental sensitivily within the home
environment.

10. Help students to recognise and understand the symptoms and real

causes of environmental problems.

11. Emphasise the complaxity of environmental thinking and problem-

solving skills.

12. Use different leaming environments and a broad array of teaching

tools with stress on practical activities and first hand experience’

(WESSA undated)
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4.2 Overview of the Methodology

4.2, Literature Review

An extensive literature review was conducted, in order to investigate how
environmental education and education in general, has evolved in recent years,
within a climate of increasing concemn for the environment.

Neumann (1999:446) outlines the following goals of a literature review:

1. ‘To demonstrate a famiianty with a body of knowledge and establish
credibility.

2. To show the path of prior research and how a current project is linked to it.

3. Tointegrate and summarise what is known in an area.

4. To leam from others and stimulate new ideas.’

The litersture review attempted to achieve these goals, in order to contextualise
environmental education in South Africa.

The literature review took the form of both a historical and contextual review. It was
historical in the sense that it aimed to ‘trace the development of an idea or shows
how a particular issue or theory has evolved over time... to show how we got o
where we are today’ (Neumann 1999:447). Further to this, the review was a context
review which ‘Jniroduces the rest of a research report and establishes the
significance and relevance of a research question’ (Neumann 1999:447). The key
benefits and shortfalls of outcomes-based education (OBE) were also highlighted
through this review.

64



An injtial identification of the ieaming outcomes and assessment standards,
prescribed by the RNCS- GET and NSC- FET, was conducted, specifically looking at
the natural sciences leaming area and geography respectively, with a focus on water
related issues. This was a deskiop exercise and aimed at generating an
understanding of the focus of the RNCS- GET and NCS- FET bands. The ‘Active
Leaming Framework’ (National Environmental Education Project 2001) was
cansidered in depth, within the literature review, for use duning field observations.
Following the review of the literature and cumicuium documents, attention was given
to data gathering in the field.

4.2.2 Assessment of Two Environmental Education Centres

Two environmental education centres were selected for the purpose of observations.,
Namely, the Wildlife and Environment Society of South Africa’s Umgeni Valley
Project, situated near Howick, KwaZulu-Natal, and Entabeni Education Centre,
situated in the foothills of the central Drakensberg region of KwaZulu-Natal.

Thess two centres were selacted, owing to efforts taken by these centres, to become
more ‘outcomes-based’ in their methodology. The researcher is also familiar with
both of these centres, having visited them on numerous occasions and having
volunteered and worked at these centres. Due to time constraints, only two centres
are included in the study. The study must, therefore be considered a preliminary
review of a number of selected activities at these two centres and not an attempt to
extrapolate trends in the environmental education centres in South Africa in general.
Furthermore, the study was not aimed at comparnng these two centres, but rather
aimed at drawing a picture of methodologies used at both caentres and the RNCS
outcomes to which they relate, within water-based studies. Water studies,
specifically, were selected as a result of the importance and relevance of water
conservation in South Africa today. In addition, both centres are actively involved in
such studies,
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2001). In this case, howsver, this was unavoidable, owing to the fact that the
participants are school leamers, and the researcher is not.  Therefore, the
researcher's presence was obvious none-the-less. In addition, the researcher may
have been considered an ‘expert’ by the participants, and participating in the activity
may have inadvertently influenced the ‘norm’, thereby biasing observations. It is for
this reason, that the researcher aimed to be a complete observer, detached from
participation.

Observation of courses was selected as the main methodology, as observations
‘enable the researcher to gather data on:

+ The physical setting (e.g. the physical environment and its organisation).

. The human setting (e.g. the organisation of people, the characteristics and
make up of the groups or individuals being observed, for instance gender
and class}).

« The interactional setfing (e.g. the interactions that are taking place, formal,
informal, planned, unplanned, verbal, non-verbal etc.).

. The programme setting (e.g. the resources and their organisation,
pedagogic styles, curricula and their organisation).

(Morrison 1993, cited in Cohen, Manion and Marrison 2001:305)

Observations will be conducted in a semi-structured manner. in other words, there
will be an ‘agenda of issues that will be highlighted but not strictly pre-determined’
(Cohen, Manion and Morrison 2001:305). The ‘Active Learning Framework’ (NEEP
2001) was selected as a lens, to explore the leaming process, during these water
study activities, and as a means to ask questions and mobilise understanding.
Course observed of grades within the GET will be reflected back against the RNCS-
GET guidelines and outcomes and agsessment standards, focusing specifically on
the natural sciences learriing area, with an eye on the other learming areas. While the
grade 11 course observed will be reflected against NSC-FET geography learming
outcomes and assessment standards. The aim of which will be to investigate the
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lavel of interaction between activities at these environmental education centres and
the RNCS- GET and NCS- FET respectively.

Maternials used during water studias at the two centres will be investigated, as a
means to assess methodology. The conclusion of the study will then be to identify
what possible outcomes may be aimed at by environmental education centres with
regards to water studies, and to highiight the chalienges faced by centres in
implementing outcomes-based education. Responses may then be developed to
assist the centres in aligning themselves with the RNCS GET and NSC- FET.

4.2.4 Limitations to and Observations About the Study

The primary factor limiting the study was course availability. In addition, the National
Curriculum is in a state of change, with the RNCS only being implemented this year
for the foundation phase (grades R-3)} of the general education band (grades R-8).
Furthermore, the RNCS has only been completed up to grade 9. The RNCS will be
phased into other education phases over the next few years. At this stage, the
National Curricutum Statement or Curriculum 2005 (C2005), is to be implemented in
the further education band as of 2006, and until such time as the RNCS is published
for this education band (Leam undated). Due to the availability of some grade 11
courses at Umgeni Valley, these courses are included in the study and reflected
against the NCS- FET geography outcomes and assessment standards.

in addition to problems with the current state of the cumiculum, the researcher was
not able to observe courses in their entirety, from beginning to end. Therefore, on
gsome courses there are gaps in the data; for example on the St Andrews/ St
Catharine’s course, leamers did some work at night and the researcher was unable
to observe at that time,
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There was a concern that the environmental education staff would behave differently
in the prasence of a researcher. For the most part, this was avoided where possible,
by observing staff whom the researcher had known previously, or at least had met
before. It was also made clear to the stafft that | was observing them to look at
potential outcomes achievement, and not assessing their performance. In addition,
many of the education staff, particularly at the Entabeni Education Centre consider
me a peer rather than a researcher. Due to the setting of the courses and the
presence of the leamer's school teachers, the researcher believes that, for the most
part, education staff were not particularly influenced by her présence.
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Appendix 1

The Principles of the Revised National Curriculum Statement (GET)

General Education and Training (Grades R-9)
(Department of Education 2002)

The Revised National Curriculum Statement Grades R-9 (Schools) builds on the
vision and values of the Constitution and Curriculum 2005. These principles include:

Social Justice, a Healthy Environment, Hurnan Rights and Inclusivity

The curriculum can pilay a vital role in creating awareness of the relationship betwean
buman rights, a heailthy environment, social justice and inclusivity. In some countries
this is done through subjects such as civics. The Revised National Curriculum
Statement has tried to ensure that all Learming Area Statements reflect the principles
of social justice, respect for the environment and human rights as defined in the
Constitution. In particular, the curriculum attempts to be sensitive to issues of
poverty, inequality, race, gender, age, disability, and such challenges as HIV/AIDS,

The Revised National Cumiculum Statement adopts an inclusive approach by
specifying minimum requirements for all leamers. The special educational, social,
emotional and physical needs of leamers will be addressed in the design and
development of appropriate Leaming Programmes.
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Outcomes-based Education

Outcomes-based education considers the process of leaming as important as the
content. Both the process and the content of education are emphasised by spelling
out the outcomes to be achieved at the end of the process. In the Revised National
Curriculum Statement leaming outcomes and assessment standards were designed
down from the critical and developmental outcomes.

The critical and developmental outcomes are a list of outcomes that are derived from
the Constitution and are contained in the South African Qualifications Act (1995).
They describe the kind of citizen the education and training system should aim to
create. The critical outcomes envisage ieamers who will be able to:

. ldentify and solve problems and make decisions using critical and
creative thinking. '

+ Work effectively with others and as a member of a team, group,
organization and community.

. Organize and manage oneself and one’s activities responsibly and
effectively.

+ Collect, analyse and critically evaluate information.

. Communicate effectively using visual, symbolic and/or language skills
in various modes.

» Use science and technology effectively and critically showing
responsibility towards the environment and health of others.

- Demonstrate an understanding of the world as a set of related systems
by recognising that problem-solving contexts do not exist in isolation.
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The developmental outcomes envisage learners who are aiso able to:

. Reflect on and experience a variety of strategies to learn more
effectively.

« Participate as responsible citizens in the life of local, national and global
communities.

« Be culturally and aesthetically sensitive across a range of sodial
contexts.

« Explora education and career opportunities.

» Develop entrepreneurnial opportunities.

The Revised National Cumriculum Statement attempts to embody and uphold a
democratic vision of the society and the citizens that should emerge from our school
system,

By means of the Leaming Area Statements, the Revised National Curriculum
Statement identifies the goals, expectations and outcomes to be achieved through
related learning outcomes and assessment standards. The leaming outcomes for
each Learning Area are provided later in this document (Appendix 3). The
assessment standards are in the actual Learning Area Statements that are published
as Addenda to the document (not included in this document).

The outcomes and assessment standards emphasis participatory, learner centred
and activity-based education. They leave considerable room for creativity and
innovation on the part of teachars in interpreting what and how to teach.

The South Africen version of outcomes-base education is aimed at stimulating the
minds of young people so that they are able to participate fully in economic and



social life. 1t is intended to ensure that all leamers are able to develop and achieve io
their maximum ability and are equipped for lifelong leaming.

A high level of skills and knowledge for all

The Revised National Cumriculum Statement aims at the development of a high levei
of knowledge and skills for all. It sets and holds up high expectations of what South
African learners can achieve. Social justice requires that those sections of the
popuiation previously disempowered by the lack of knowledge and skills should now
be empowered. The Revised National Curmricuium Statement aims to provide for a
stronger base from which to enable the development of a high level of skills and
knowledge by all. It does so by specifying the combination of minimum knowledge
and skills to be achieved by leamers in each grade and setting high, achievable
standards in all the Leaming Areas.

Clarity and Accessibility

The Revised National Cumriculum Statement aims at clarity and accessibility both in
its design and language. Two design features - leaming outcomes and assessment
standards - clearly define for all leamers the goals and outcomes necessary to
proceed to each successive level of the system. In addition, the Revised National
Cumiculum Statement will be available in all official languages and Braille.

Progression and Integration

The principle of integrated leaming is integral to outcomes-based education.
Integration ensures that leamers experience the Leaming Areas as linked and
related. It supports and expands their opportunities to attain skills, acquire
knowledge and develop attitudes and values encompassed across the curriculum.
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It is important that the cumriculum sets out progressively more complex, deeper and
broader expectations of leamers. Conceptual progression is a term used to describe
this feature of a curriculum. In the Revised National Cumiculum Statement, the
assessment standards in each Leaming Area Statement provide the conceptual
progression in each Leaming Area from grade to grade.

At the same time, leamers should not deal with assessment standards in isolation.
Links must be made within and across leaming outcomes and Leaming Areas. The
achievement of an optimal relationship between integration across leaming areas
and conceptual progression from grade to grade are central to this cumculum.

The ongoing development of teachers, school management teams and deparimental
support personnel is an important facet of this goal.



The Principles of the National Curriculum Statement (FET)

Further Education and Training (grades 10-12)

{Department of Education 2003a)

Social Transformation

The Constitution of the Republic of South Africa forms the basis for social
transformation in our post-apartheid society. The imperative to transform South
African society by making use of various transformative tools stems from a need ¢
address the legacy of apartheid in all areas of human activity and in education in
particular. Social transformation in education is aimed at ensuring that the
educational imbalances of the past are redressed, and that equal educational
opportunities are provided for all sections of our population. If social transformation
is to be achieved, all South Africans have to be educationally affirmed through the
recognition of their potential and the removal of artificial bamriers to the attainment of
qualifications.

Outcomes-Based Education

Qutcomes-based education (OBE) forms the foundation for the curriculum in South
Africa. It strives to enable all learmners to reach their maximum leaming potential by
setting the Leaming Outcomes to be achieved by the end of the education process.
OBE encourages a leamer-centred and activity-based approach to education. The
National Curriculum Statement builds its Leaming Outcomes for Grades 10-12 on the
Critical and Developmental Qutcomes that were inspired by the Constitution and
developed through a democratic process. The Critical Outcomes require leamers to
be able to:

+ ldentify and solve problems and make decisions using critical and
creative thinking;

« Work effectively with others as members of a team, group, organisation
and community;
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» Organige and manage themselves and their activities responsibly and
effectively,

. Collect, analyse, organise and critically evaluate information;

. Communicate effectively using visual, symbolic and/or language skills
in vanous modes;

. Use science and technology effectively and critically showing
responsibility towards the environment and the health of others; and

» Demonstrate an understanding of the world as a set of related systems
by recognising that problem solving contexts do not exist in isolation.

The Developmental Qutcomes require leamers to be able to:

« Reflect on and explore a variety of strategies to leam more effectively,

. Participate as responsible citizens in the life of local, national and global
communities;

. Be culturally and aesthetically sensitive across a range of social
contexts;

+ Explore education and career opportunities; and

« Develop entrepreneurial opportunities.

High Knowledge and High Skiils

The National Cumculum Statement Grades 10-12 (General) aims to develop a high
‘level of knowledge and skills in learners. It sets up high expectations of what all
South African leamers can achieve. Social justice requires the empowerment of
those sections of the population previously disempowered by the lack of knowledge
and skills. National Cumiculum Statement specifies the minimum standards of
knowledge and skilis to be achieved at each grade and seis high, achievable
standards in ali subjects.






Areas, and of the leaming assumed to be in place t the entrance levels of cognate
disciplines in Higher Education.

Portability refers to the extent to which parts of a qualification (subjects or unit
standards) are transferable to another qualification in a different learming pathway of
the same Nationa! Qualiiications Framework band. For purposes of enhancing the
portability of subjects obtained in Grades 10-12, various mechanisms have been
explored, for example, regarding a subject as a 20-credit unit standard. Subjects
contained in the National Curriculum Statement Grades 10-12 (General) compare
with appropriate unit standards registered on the National Qualifications Framework.

Human Rights, Inclusivity, Environmental and Social Justice

The National Curriculum Statement Grades 10-12 (General) seeks to promote
human rights, social justice and environmental justice. Al newly-developed Subject
Statements are infused with the principles and practices of social and environmental
justice and human rights as defined in the Constitution of the Republic of South
Africa. In particular, the Nationa! Curriculum Statement Grades 10-12 (General) i8
sensitive to issues of diversity such as poverty, inequality, race, gender, language,
age, disability and other factors.

The National Curriculum Statement Grades 10-12 (General) adopts an inclusive
approach by specifying minimum requirements for all leamers. It acknowiedges that
ail learmmers should be able to develop to their full potential provided they receive the
necessary support. The intellectual, social, emotional, spiritual and physical needs of
leamers will be addressed through the design and development of appropriate
Learning Programmes and through the use of appropriate assessment instruments.



Valuing Indigenous Knowledge Systems

In the 1960’'s, the theory of multi-intelligences forced educationists to recognise that
there were many ways of processing information to make sense of the world, and
that, if one were to define intelligence anew, one would have to take these different
approaches into account. Up until then the Westem world had only valued logical,
mathematical and specific linguistic abilities, and rated people as ‘intelligent only if
they were adept in these ways. Now people recognise the wide diversity of
knowledge systems through which people make sense of and attach meaning to the
world in which they live. Indigenous knowledge systems in the South African context
refer to a body of knowledge embedded in African philosophical thinking and social
practices that have evolved over thousands of years. The National Cumriculum
Statement Grades 10-12 (General) has infused indigenous knowledge systems into
the Subject Statements. It acknowledges the rnich history and herntage of this country
as important contributors to nurturing the values contained in the Constitution. As
many different perspectives as possible have been included to assist problem solving
in all fields.

Credibility, Quality and Efficiency

The National Cumiculum Statement Grades 10-12 (General) aims to achieve
credibility through pursuing a transformational agenda and through providing an
education that is comparable in quality, breadth and depth to those of other
countries. Quality assurance is to be regulated by the requirements of the South
African Qualifications Authority Act (Act 58 of 1995), the Education and Training
Quality Assurance Regulations, and the General and Further Education and Training
Quality Assurance Act (Act 58 of 2001).
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Data Handling: The leamer is able fo collect, summarise, display and critically analyse in order to
draw conciusions and make prediciions, and to interpret and determine chance varnation.

Natural Sclences

Deflnition
What is today known as 'Science’ has its roots in African, Arabic, Asian, American and European

cultures. It has been shaped by the search to understand the natural word through observation,
codifying and testing ideas, and has evolved to become part of the cultural heritage of all nations. It is
usually ‘characterised by the possibility of making precise statements which are susceptible of some
sort of check or proofl’ (McGraw-Hilt Concise Encyclopaedia of Science and Technology, 2™ Edition, p.
1647).

The Natural Sciences Leaming Area Statement envisages a teaching and leaming milieu that
recognises that the people of South Africa have a variety of leaming styles as well as culturally
influenced perspectives. The Natural Sciences Learning Area staris from the premise that all leamers
should have access to a meaningfu! science education. Meaningful education has to be learner-
centred. It has to help leamers to understand not only scientific knowledge and how it is produced but
also the environmental and globai issues. The Natural Sciences Leaming Area aims to provide a
foundation on which learners can build throughout life.

The Natural Sciences Learning Area Statement promotes scientific literacy. It does this by focusing
on; '
The development and use of specific process skills in a variety of setling.
The development and application of scientific knowledge and understanding.
Appreciation of the relaticnships and responsibilities between Science, society and the
envirpnment.

Outcomes
Scientific Investigation: Leamers act confidently on their curiosity about natural phenomena; they

investigate relationships and solve problems in Science, Technology and environmental contexts.
Constructing Science Knowledge: Learners know, interpret and apply scientific, technological and
environmenta! knowledge.

Science, Society and the Environment: Leamers are able to demonsirate an understanding of the
relationships between Science and Technology, society and the environment.
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by the rotation of the earth on &s
own axis 85 it circles the sun.

The moon's epparemt shape
changes in a predictabie way end
these changes may be explained
by ks metion refative to the earth
and sun. Many culural traditions
and special occasions are felated
to the shape snd position of the
moon.

Tha siars’ apparent posiion In
retation to sach other do ol
change, bul the nightly poation of
the star pattern as a whole
changes siowly ovor the course of
a year. Many cultures recognise
end name particulst star patterns,
and have wused them for
nevigetion of Calendans.

day. Weather can be described by
measurBble quartities, such as
tempearature, wind direction and
speed, and precipitation.

Othar changes take ibhger to ocour.
An axampie of this type of meadium-
term change s anmual seascnal
changes, which may be deacribed
in terms of changes in rainfall,
average wind direction, length of
day of nighl and average maximum
and mimmum bem peratulas.

Water changes its form as k moves
m & cycke Dbatwesn the
hydrosphare,  atmospherd  and
fhoaphare In what is known as the

‘watet-cycle’.

Mozt of plangt earth is covered by
water in e oceans. A smal
portion of tha planel s covered by
End that & separated into
continems. Al the poles there are
e caps. Only a smal gmount of
the water 5 avasilable for Rving
things on &nd to use and only &
small portion of the land is easiy
hebitabie by humans.

solls, water and the gases of the
atmosphere,

Erosion of the land creates the
ndtorms that we see and abwo
results in the depotition of rock
parficles thel may be lithofied o
form sedimemary rocks. Erosion
and deposition can be very slow
and gradual or it can occur in short
catastrophic events Iike foods,

Rocks may be classified imo
gneous, sacimentary and
matamorphic  Types. This
classificetion & based on the angins
and history of the rocks.

Soll consists of weathared rocks
and decompesed organic material
from dead plants, animats and
bacteria.  Soil ktms by nstural
procasses, bul it takes an extramaly
ong time fo form.  Soib have
properties of colow and texure,
capacity o retain water, and abifty
to support the growth of many kinds
of plants, including those in our food
supply. (Linka with Lifa and Living)

Fossils are the remains of e forms
that have been preserved in stone.
Fossils are evidence that [,
climates and envronments in the
past were very diflerent from those
of today. (Links with Life snd Living}

The qualy of water resources in
determined by the quality of the
calchment area  Froper care and
management of catchment areas
and water resources is essential,
and faciors sflecting tha quakty of
waler resources and catchment
may be investigated. (Links with Life
and Living)

Senilor Phase

The carth is the third planet from
the sun in a systern that includes
the moon, the sun, eight other
planets snd their moons, and
smaller objects, such as asteroids
and comets. The sun, an average
star, is the central and kargast
body in the solar sysiam,

Most objects in the solar systam
are n the solar system are in
regutar and prediciable motion.
The motiona of the sarth and
moon explin such phenomana as
the day. the year, phases of the
moon, and eclipses.

Gravity s the force that keeps
planets in orbit around the sun
and governs the rest of the motion
in the solar cystem. Gravity alone
holds us 1o the earth's surface.

The sun is the majr source of
energy ke phenomena on the
sarth's surface, such as growth of
plants, winds, ocean currents, and

the water cycle.

The outer layers of the earth are
the almosphere, the tydrosphere
and the lithosphere. WWe iive in the
biosphere, which is where all these
layers imteract to suppost [is.

Climats vares in difforen parts of
the globe. It tends to be cold In the
Potar Regions and hot in the
tropics.  Differemt types of piants
and anwnals are adapiad o living in
different climatic regions. (Links
with Life and Living)

The aimosphete B8 a midute of
nitrogen and oxygen m fairy
consistent proportions, and small
quantitios of ofher gases that
include  water vapour, The
stmosphere hes differert proparties
at different eievations.

The atmosphers protects tha sarth
fom hammful radidtion and from
most objects from outer space that
would otherwise atriks the sarth's
surface. The atmosphere is the

most important factor in keeping the

The planet carth has a layered
structure, with a Rhosphets, a hat,
convecting mantie and 3 dense,
metalic core.

Lithosphefic plates larger than
some continents consistertly move
ol deaa of cenlimetres per year, in
msponse ko moverments in the
mante. Major geclogical everts,
such as earhquakes, volcanic
eryptions and mountain  bullding,
fesult from these piale motions,

Landforms are the resul of &
combination o constructive and
destructive  forces. Constructive
kwrces include crustal deformation,
volcanic eruplion, and depostion of
sadiment. whie destruciive forces
include weathering and efosion.

Many organisms in South Africa’s
foasif  record cannot easly be
chassified Mo groups of organsms
afive today, and some are found in
places whene preseant-day

conditions would not be suitable fof
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CuTrent In &N eleckTic Circult 1o a sigrificant extent and are
caliad resisiors. Resistors can be selacted or designed
ta contral cutrents.

A pure subsiance cannot be separated irto different
substances, with a mixture can be separated, usually by
physical means. Cifferences in properties can be wzed to
separate mixtures of different substances (by means of
fitration, distilation, evaporation, chromatography of
magretism), (Links with Matter and Materay)

Specific pases may be separaled from the air or
pfoduced in reactions, and have many uses n indushy
and other sectors of the scanomy. Oxygen, hydrogen
and carbon diodde have characteristic properties and
reactions by which we can identify them.

Extracting useful malesials from raw materisls depends
on chemical reactions snd metheds of separation,

Raw materals, from which processed maleiials are
made, must be mined, grown or imporied from ofher
couniries. Raw materiale that ere mined are non-
renewable and mining has emvionmental costs.  Growing
revwr maierals invoives cheices abourt tha use of arable
fand and wales catchment areas.

Eloments are made of just ona kind of atom, whereas
compounds ese made of two of more kinds of atoms In
fored proporlions. Elememts may reacls to form
compounds, and compounds may be decompased inta
thelr elements. Energy Input is needed to break a
compound into its elements, whereas energy is given out
when elements react to form a compound,

Oxygen bas characieristic reaclions with melals and none
metals, forming cxides. Some of these oxides dissclve
in water to form sacidic o slkaline solutions. Some
metals reacl more readity with cxygen than olhad metals.
Comrasion of iron @ an economically importent reaction,
which can be proventad through an understanding of the
reactions betweon iron, walet and oxygen.

The raciion of oxygen with food releases energy in the
calis of bving Lhings. (Links with Life and Living)
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Appendix 4

Natural Sciences Leaming Area Assessment Standards (RNCS

Grades 5- 9)
(DoE 2002)

Leaming Qutcome 1:

Scientific Investigations: The learner will be able to act confidently on curiosity
about natural phenomena, and to investigate relationships and solve problems
in sclentific, technological and environmental contexts,

Grade §
We know this when the learner;

+ Plans investigations: Lists, with support, what is known about familiar
situations and materials, and suggests questions for investigation.
Achievement is evident when the learner, for example

s Contribuites to a class list of imteresting aspeds of the situation;
s Helps build a list of questions which seif or classmates consider important;
» Responds to teacher's suggestions of ‘what would happen if...".
« Conducts investigations and collects data: Carries out instructions and
procedures involving a small number of steps.
Achievement is evident when the learmners, for exampie
»  Follows a simple worksheet to set up equipment and obtain observations;
s  Records observations by drawing and labeling;
=  Preservers urntil the phenomenon happens or ¢can be observed over a fonger
period of time (e.g. plants grow toward light from a mimor).

« Evaluates data and communicates findings: Reports on the group’s procedure

and the results obtained,
Achigvernent is evident when the leamers, for example
= Offers observation data which have a connection to the focus question;
s Describes before-and-after situations when they varied some factor in the
situation.
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Grade 6

We know this when the learner:

Grade 7

Plans investigations: Helps to clarify focus questions for investigation and
describes the kind of information which would be needed to answer the
question.

Achievement is evident when the leamer, for exampie

= Expresses focus questions in own words;

s Considers classmates’ ideas about kinds of information which may be

relevant;

=  Suggests ways that the information could be gathered;

* Clarifies task for other learners (e.g. 'What we need fo find is..."}
Conducts investigations and collects data: Conducts simple tests or surveys
and records observations or responses.

Achievernent is evident when the learners, for example
» interviews people about their preferences on a particular matter or product,
» Records new notes and measurements if teacher gives format for recording
(e.g. lists, tables with headings) _
*  Contributes entries to the class logbook {e.g. about changes in a growing
plant or a caterpillar)
Evaluates data and communicates findings: Relates observations and
responses to the focus question.
Achievement is evidant when the leamers, for exampie
s Points to examples of data which confimm the finding;
s Describes the data-collection methods and how data were recorded,

We know this when the leamer;

Plans investigations: plans simple tests and comparisons, and considers how
to make them fair,
Achievernent is evident when the lsarner, for example

» |dentifies a testable question among a set of possible questions

s Contributes in ways that aid the investigation (e.g. asks: 'How could we

measure X?* or ‘Are we treating these two things in the same way?)

»  Gives reasons why a particular test is or is not fair.
Conducts investigations and collects data: Organizes and usas equipment or
sources to gather and record information
Achievement is evident when the leamers, for example
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= Systematically tests iwo or more iterms in order to compare them on the same
common property;, ’
»  Modifies procedure to obtain better observations or readings,
* Lses indexes and glossaries to find useful data in books and catalogues.
+ Evaluates data and communicates findings: Generalizes in terms of a relevant
aspect and describes how the data supports the generalization.
Achievement is eviden! when the leamers, for example
*  Offers a strong example of evidence that supporis the finding;
= Considers what further work would be needed to decide whether the findings
apply to other, similar situations.

Grade 8
We know this when the leamer;

+ Plans investigations: Identifies factors to be considered in investigations and
plans ways 10 collects data on them, across a range of values.
Achievement is evident when the leamer, for example
= Modifies a vague question to make it testable;
s Discuss suitable headings of instruments {e.g. tables, interview schedules)
which will be needed to record data while working;
= |dentifies factors which may be important to the investigation,

+ Conducts investigations and collects data: Coltects and records information as
accurately as equipment permits and investigations purposes require,
Achievemeant is evident when the leamers, for example

s Reviews data-collecting procedures during the investigation (e.g. varies the
independent variable systematically while collecting data on the dependant
variable);

» Sees the need to use measuring instruments, and does 8o with reasonable
accuracy.

+ Evsluates data and communicates findings: Considers the extent to which the
conclusions reached are reasonable answers to the focus question of the
investigation.

Achievement is evident when the leamers, for example

» Lists itemns of evidence supporting the finding;

« Describes how the plan and data collection procedure was checked against
the focus question;

¢ Considers factors in the group which might have affected their data.
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» |dentifies exdernal parts of animals (e.g. noses, ears, tails, fur, gills, scales,
feathers), and tells as much as possible about their function in the animal's
way of living.

Grade 7
We know this when the learner;

+ Recalls meaningful information: At the minimum, recalls definitions and
complex facts.
Achievement is evident when the leamner, for example
= Distinguishes vertebrates from invertebrates;
» Lists the planets in our solar system, in their comect order and relations of
Bize,
» Tells how electric and magnetic forces affect materiais differently,
» Explains what is meant by a variable in an investigation,
« Categories information: Compares features of different categories of objects,
organisms and events,
Achievement is evident when the learners, for example
» Uses a simple classification system to group root types of familiar plants;
» Compiles a list of uses of household acids, based on common properties, and
compares them with a list of household bases;
» Takes the role of a zookeeper who needs to build animal enclosures in
suitable groups, based on the particular needs of the animals.
+« Interprets information: Interprets imormation by identitying key ideas in text,
finding patterns in recorded data, and making inferences from information In
various forms (e.g. pictures, diagrams, text).
Achievement is evident when the leamers, for example
s Creales headings for paragraphs in some passages from a textbook;
» Reoonstructs jumbled or partly deleted text by reference to photos or
diagrams;
s |dentifies properties of matenals from reading a story about the Wright
brothers choosing materials to make an aeroplane;
s Generates own sentences about relationships of the type ‘when X happens,
then Y also happens'.
« Applies Knowledge: Applies conceptual knowledge by linking a taught concept
to a variation of a familiar situation.
Achievermnent is evident when the leamers, for example
a  dentifies which processes of energy transfer were involved as a hot car
engine cooled down;
* Applies the concept of reproduction to debate the question of whether rivers
and fires are living or non-living things;
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Grade 9

We know this when the fearner:

Recalls meaningful information: At the minimum, recalls principles, processes
and models,
Achievernent is evident when the learner, for example

» Describes how heart, lungs and stomach work together to provide a human

with energy,

» Describes separation of alcohol and water in terms of the relevant principle;

»  Describes the key statements of the particle kinetic modet of matter,

= Describes the difference between a dependant and independent variable
Categories information: Applies multiple classifications to familiar and
unfamiliar objects, events, organisms and materiais,

Achievement is evident when the leamers, for exampie
» Uses alternative classifications for the same thing (e.g. uses information to
construct three classifications of copper):
+ Copper is a solid (rather than a liquid or a gas),
e Copperis also a metal (rather than a non-metal),
o Copperis also and element (rather than a compound),

» Considers the implications of categorizing humans by physical characteristics.
Interprets information: Interprets information by translating line graphs into text
descriptions and visa versa, by extrapolating from patterns in tables and graph$
to predict how one variable will change, by identifying relationships between
variables from tables and graphs of data, and by hypothesizing possible
relationships between variables.

Achievement is evident when the learners, for exampie

s Creates word-webs and mind maps by previewing chapters of text;

= Estimates the doubling time of a population from graph data of an increasing

popuiation;

* Reads off, from a line graph, the range of temperatures at which yeast is most

active;

*  Relates melting and freezing, evaporation and condensation fo a particie

kinetic model of changes of state;

» Generates own sentences such as ‘'we think that X is the cause of Y, because

Y happens only if X happens’.
Applies Knowledge: Applies principles and links relevant concepts to generate
sojutions to somewhat unfamiliar problems,
Achievement is evident when the leamers, Jor example
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Interprets simpie models of ecosystems in order to make predictions of the
effects when one factor changes;

Uses molecule models to hypothesis possible products in a simple chemical
reaction;

Uses provided data and concepts of life processes to list and describe the
problems explorers would have in surviving on Mars,

Leaming Outcome 3

Science, Society and the Environment: The learner will be able to demonstrate
an understanding of the Interrelationships between sclence and technology,
society and the environment.

Grade 5

We know this when the leamer;

Understands science and technology in the context of history and indigenous
knowledge: Identifies ways in which preducts and tachnologies have been
adapted from other times and cultures.

Achievement is evident when the learner, for example

Describes traditional shelters and relates some of their features to modern
dwellings, ’
Listens and responds to stories about people who invented known devices
{e.g. the telephone was invented by Alexander Graham Bell, who also taught
deaf people to speak).

Understands the impact of science and technology: Identifles the positive and
negative effects of sclentific development or technological products on the
quality of people’s lives and/or the environment.

Achievement is evident when the learners, for example

Expresses possible advantages and disadvantages of living in @ modern city,
and explains why some people might prefer to live in traditional dwellings in a
rural area;

Compares results of an audit of water use in own home with resulis of other
learners, noting differences in amounts used and for what purposes, as well
as cosis of getting water,
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Grade 6

We know this when the leamer:

« Understands science and technology in the context of history and indigenous
knowiedge: Describes similarities in problems and solutions in own and other
societies in the present, the past and the possible future,

Achjevemnent is evident when the learner, for example
= Describes different ways that people in the past might have produced light at
night,
s  (Generates a list of basic human needs that are common at all societies, now
and in the past.

+ Understands the impact of science and technology: Suggest ways to improve
technological products or processas and to minimize negative effects on the
environment,

Achievernent i3 evident when the learmners, for example
s Describes how technology can be usad to save energy by switching off lights
automatically when not needed,
* Uses personal observation of information from the local authority to flow-chart
the water supply system from the taps (or water tank) back to the source,
noting points of potential contamination,

Grade 7
We know this when the learner;

+ Understands science as a human endeavor: Compares differing interpretations
of events,
Achievement is evident when the ieamer, for example
» Identifies and explains differences in two reports of investigation of the same
event or investigation;
» Describes difficulties in observing certain phenomena (e.g. behaviors of
noctumal animatls), and suggests ways of gaining befter information.
« Understands sustainable use of the earth’s resources: Analyses information
about sustainable and unsustainable use of resources.
Achievemnent is evident when the learmers, for exampie
s Analyses data provided about water use in South Africa, comparing the
amourts used in various production processes and noting amounts released
as effluent;
* Presents the analysis as a report to a policy-making body such as Parliament,
with recommendations;
s  Prepares several devices for cooking on, using different types of fuel and
finding out the costs and sources of the fuels,
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Grade 8
We know this when the learner:

« Understands science as a human endeavor: ldentifies ways in which people
build confidence in their knowledge systams.
Achievement is evident when the learner, for example
s Replicates an interesting investigation and findings at another schooi;
= Reporis an difficuities that scientists have had in clarifying ideas and dealing
with doubts;
s  Descnbes ways in which traditional wisdom is accumulated and passed on.
+ Understands sustainable use of the earth's resources: kdentifles information
required to make judgment about resource use,
Achievement is evident when the learners, for example
= Plans and carries out an audit of all uses of water around school premiges
{including gardening, car-washing and drinking), and develops an
implemertation plan to improve water management in the school,
s Conducts a waste-produiction audit at the school, analyzing types of waste,
their sources, potential health hazards, and whether or not the waste is
biodegradable.

Grade 9

We know this when the leamer:

+ Understands science as 3 human endeavor: Recognizas differences in
éexplanations offered by the Natural Sciences Learning Area and other systems
of explanation,

Achievement is evident when the leamer, for example
= Identifies sources and nature of authonty in two differing explanations for an
event, coming from two differing worid-views,
¢ Compares ways that knowledge is held in an oral tradition and in a written,
public tradition;
= Traces the way a theory about nature has changed over the centuries.

+ Understands sustainable use of the earth’s resources: Responds appropriately
to knowledge about the use of resources and environmental impacts,
Achievement is evident when the leamers, for example

= QOrganizes an audit of water use in sections of the community, analyses the
data and prepares it for a presentation in a local newspaper or radio talk
show,
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» Contributes to formulating a school environmental policy, including
constructive ways to deal with waste material and to improve water
management.

Geography Assessment Standards (NCS Grades 10-12)

{DoE 2003a)

Leaming Outcome 1
Geographical Skiils and Techniques {Practical competence): The jeamer is able

to demonstrate a range of geographical skills and techniques.

Grade 10

We Know this when the learner is able to:

Grade 11

Identity issues and formulate questions for an investigation.

Acquire information from fieldwork and a variety of other sources.
Organize information geographically, pictorially and diagrammatically.
Analyze information obtained from a variety of sources.

Report findings in oral and/or written form,

We know this when the learner iz able to:

Grade 12

Plan and structure a project or enquiry process.

Acquire a variety of information from relevant primary and secondary scurces which
include fieldwork.

Classity the acquired information according to different categories.

Analyze information obtained from a variety of sources- including fieidwork data, 1:50 000
topographical maps, orthophoto maps and statistics.

Report findings in writien, oral and/or illustrative form.

We know this when the learner is able to:

Plan a geographical research project of limited extent in a familiar context.
Integrate information from a varety of sources,

Comnpare and contrast information from a variety of sources.

Analyze the acquired information in order to answer the initial question,

114



Substantiate findings in wrilten, oral or ilustrative form.

Leaming Outcome 2

Knowledge and understanding {foundational competence): The learner is able
to demonstrate knowledge and understanding of processes and spatial
pattems dealing with interactions between humans, and between humans and

the environment in space and time,

Grade 10

We know this when the iearner is able to:

Grade 11

Describe processes and associated spatial pattemns in places and regions.

Idertify similarities and differences in processes and spatial paitermns between places or
between regions.

Describe the links betwesn environmental problems and social injustices in a iocal and
global context.

Describe the interdependence between humans and the environment at different scales,

We know this when the learner is able to:

Grade 12

Explain processes and associated spatiat patters in a range of places and regions,
Compare and comtrast processes and spatial patterns between places andf/or between
regions.

Examine issues and chailenges arising from human and environmental interactions in a
local and continental context,

Explain different measures of conserving the erwirohment while addressing human needs
in a variety of contexts.

We know this when the learner is able to:

Expiain the influence of processes and associated spatial pattems in a range of places
and regions.

Account for the similarities and differences in processes and spatial pattems between
places and between regions,

Explore possible responses to issues and challenges arising from human and
environment interactions in a local and national context.
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Examine different approaches used to sustain the environment that take into account
different knowledge systems in a variely of contexts.

Leaming Outcome 3

Application (reflexive competence): The leamer is able to apply geographical
skills and knowledge to environmental issues and challenges, recognize
values and attitudes, and demonstrate the ability to recommend solutions and
strategies.

Grade 10

We know this when the learner is able to:

Grade 11

Apply skills and knowledge to a range of phenomena, issues and challenges at local and
global scales,

identity different values and attitudes held by individuals and groups associated with
processes, spatial paiterns and human-environment interactions at local and giobal
scales.

We know this when the learner is able to;

Grade 12

Apply skills and knowledge to a range of phenomena, issues and challenges at local and
cortinental scales,

Examine the consequences of actions resulting from values and attitudes held by
individuals and groups which influence processes, spatial patterns and human-
environment interactions at focal and continental scales,

We know this when the {eamer is able to:

Apply skills and knowledge to a range of phenomena, issues and challenges at local and
national scaies.

Examine values and attitudes held by individuals and groups associated with processes,
spatial patterns and human-environment interactions at local and national scales,
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1. Abstract

This study represents a preliminary review of environmental leaming in field centre
settings. Qutcomes and assessment standards of the Revised National Curiculum
Statement Grades R-9, Natural Sciences Leamning Area, and the National Curriculum
Statement Grades 10-12- Geography, are reflected against water related studies
occurming at field centres. Specifically those conducted at environmental education
centres near Pietermaritzburg. Two centres were selected to conduct the research,
namely the Entabeni Education Centre and the Umgeni Valley Nature Reserve. Two
very different types of courses were observed. Firstly, courses aimed at grade 11
geography leamers; and secondly, courses aimed at a grade 5-8 leamers. Both
types of courses, reflect water conservation issues, involving quality assessment and
impacts on both biological and social issues. The study shows that the courses
observed by the researcher, allowed for active environmental l[eaming to occur. In
addition, alt of the courses observed reflected the outcomes and assessment
standards of the Natural Sciences Leaming Area Grades 6-9, of the Revised National
Curriculum Statement and Nationa) Curriculum Statement Grades 10-12, Geography,
to some degree, atthough the methodology at the two centres differed.

2. Background to the study

The current state of environmental education and education in general is in flux,
More emphasis is being piaced on the environment and environmental education
within the Revised National Cumiculum Stetement (RNCS) (DoE, 2002 and NEEP-
GET, 2003}, and National Cumiculum Statement (NCS) (DoE 2003). Within the field
of environmental education, there has been a definite shift in orientation towards
‘education for sustainability’ (Lotz-Sistika, 2004), away from the more traditional
‘education for conservation’ onentation. With these thoughts in mind, one considers
how aspects of the lifelong environmental leaming process, can be better integrated,
into the curriculum and which activities at environmental education centres reflect the
outcomes of the RNCS- General Education and Training {GET) natural sciences
leaming area and NCS- Further Education and Treining (FET) subject of geography.



There is potential within anvironmental education centres, to facilitate the
achievement of outcomes prescribed by the RNCS-GET and NCS-FET. By linking
events at environmental education centras and the curriculum requirements, the
possibility exists to better develop leamers’ capacity o become more anvironmentally
literate. The potential exists, therefore, for citizens 1o become more environmentally
active. Currently, visits to environmental education centres by learners, may be seen
as isolated events. Although, these events may have an impact on the leamers
themselves, on the whole, they may not necessarily facilitate in the achievement of
required curricular outcomes. In other words, although visits to environmental
education centres is a valuable activity, the activities offered at these centres may not
be in line with what is being taught at schools. It follows that the potentiai maximum
growth of learners may not, by current methods, be encouraged.

2.1 Aim and Objectives

The aim of the study to identify the outcomes and assessment standards prescribed
by the natural sciences leaming area of the RNCS- GET and the subject of
geography within the NCS- FET, and to investigate how nature based environmental
education centres deliver against these. In order to narrow the focus, only water
related studies were included.

The objectives of the research are to:

« Undertake a review of the literature in order to contextualise education and
environmental education, within a climate of increasing environmental
concermn.

» ldentify the outcomes and assessment standards prescribed by the natura!
sciences leaming area of the RNCS- GET.

» ldentify the outcomes and assessment standards prescribed by the subject of
geography within the NCS- FET.



. Investigate how these outcomes and assessment standards are achieved,
through the methods and materials used, at environmental education centres.

« Suggest possible areas where environmental education practitioners can
improve their service delivery, in terms of outcomes based education.

3. Study Sites

The sites included in this study, are situated near Pietermartzburg. Both of these
environmental education centres are well situated for studying water related issues.
One of the centres being situated on a rehabilitated wettand and the other on a niver,
which has had many human impacts on it. Both of these facilities are centres of
environmental education excellence, committed to promoting environmental literacy,
whilst attempting to become more ‘outcomes’ onentated.

3.1  Entabeni Education Centre

The Entabeni Education Centre is situated in the KwaZulu-Natal Midlands, and is
positioned within the Hlatikulu Vlei, which is on the upper reaches of the Nsonga
River Catchment (Begg, 1989). The Entabeni Education Centre can be found just
below Giants Castle, in the Central Region of the uKathlamba Drakensberg
Mountains.

The Hlatikulu Viei, on which the Entabeni Education Centre is situated, makes an
interesting site to study wetland conservation issues. The area was declared by
Begg (1989) as a wetland of provincial importance. i is also seen as vitally important
in the conservation of crane species. A section of the wetland was formally under
mielie plantation, and that section of the wetland was drained for this purpose. Since
then, the mielies have been removed, and those responsible for the management of
the area are in the process of rehabilitating the wetland. it is an important illustration
for leamers who visit the centre, to realise that ecosystems are fragile and not easy
to fix, they require a lot of resources and time (years) to retum to their former state.



Vision for the area

“To establish a centre which will provide a sanctuary for cranes and at which
education, extension and research on wetland and grassiand rastoration and
management will be carned out. In addition, to develop a captive breeding

centre to augment depleted crane populations in the wild.”
{Thompson ef. al., 1997:2)

3.2 Umgeni Valley Nature Reserve

The Umgeni Valley project is owned and managed by the Wildlife and Environment
Society of South Africa (WESSA), and is located 1 km outside the town of Howick in
the KwaZulu-Natai Midiands. The reserve is situated alongside the Umgeni River.
The vegetation within the reserve consists mainly of grasslands and savannah, which
supports a variety of savannah animals (Beyer and Duggan, 1997).

The Umgeni River, which runs through the Umgeni Valley Nature Reserve is an
interesting case, as most people living in the area obtain their drinking water from
Midmar Dam. This dam is just up stream of the Umgeni Valley Nature Reserve, and
is fed by the Umgeni River. Leamers are given the opportunity to investigate the
river from which their water originates, making the studies on this river more relevant
to them.

WESSA Policy on Environmental Education

‘For conservation to succeed in the long term the Society befieves that people
need o increase their environmental awareness and become skilled in
minimising their impact on the environment. (WESSA, undated)’

The courses which were included in the study, at both centres, were selected
specifically based on the inclusion of water studies within the programmes.



Consequently courses are included in the study as a result of availability. All of the
schools involved in the study are private schools, this is as a resuit of availability and
not as a result of any selection prerequisite.

In summary, both centres are geared towards providing leamers with an environment
in which active environmental ieaming can happen. in addition, these two centres
have the potential to facilitate the achievement of outcomes prescribed by the RNCS,

4. Methodology

In order to conduct the study, various concepts and ideas feed into each other ,and a
specific process needs to be followed. This section gives an outline of that process
and discusses the methodology followed.

4.1 Literafure Review

An initiai identification of the leaming outcomes and assessment standards
prescribed by the RNCS- GET, natural sciences leaming area, and those prescnbed
by the NCS- FET, subject of geography with a focus on water related issues. This
was a desktop exercise, aimed at generating an understanding of the focus of the
RNCS- GET and NCS- FET. The ‘Active Leaming Framework’ (Nationai
Environmental Education Project, 2001) was considered in depth within the literature
review (Component A), for later use during field observations.

4.2 Assessment of Two Environmental Education Centras

Due to time constraints, only two centres were included in the study. The study must,
therefore, be considered a preliminary review of a number of selected activities at
these two centres. It is therefore, not an attempt to extrapolate trends in the
environmental education centres in South Africa in general. Furthermore, the study



is not aimed at comparing these two centres, but rather aimed at drawing a picture of
methodologies used at both centres and the RNCS- GET (Natural Sciences ieaming
area) and NCS-FET (Geography) leaming outcomes end assessment standards to
which they relate, within water-based studies. Water studies, specifically, were
selected as a result of the importance and relevance of water conservation in South
Africa today. In addition, both centres are actively involved in such studies.

4.3 Field Observations

Observations were conducted in a semi-structured manner. In other words, there
was an ‘agenda of issues that will be highlighted but not strictly pre-determined’
{(Cohen, Manion and Mormison 2001:305). The ‘Active Leaming Framework’ (NEEP,
2001) (Figure 1) was selected as a lens to explore the leaming process during these
water study activities. It is @ means to ask questions and mobilise understanding.
This was then reflected back against the RNCS- GET and NCS- FET guidelines,
outcomes and assessment standards, focusing specifically on the natural sciences
leaming area and subject of geography respectively, with an eys on the other
leaming areas. The aim of which, was to investigate the level of interaction between
activities at these environmental education centres and the RNCS- GET and NCS-
FET.

Umgeni Valley focuses on water conservation in terms of river health and related
conservation issues. While Entabent Education Centre focuses on wetland
conservation and related issues,

The active environmental leaming framework (figure 1) provides a picture of the
process through which active leaming occurs. It emphasises the importance of a
holistic approach, which embraces past experience and knowledge, whilst
encouraging leamers to ask questions. It is an open process model, which enables
leamers to make connections between related issues and concepts; and creates an
atmosphere in which competence may be developed. Consequantly allowing for
meaningful environmental leaming (NEEP, 2001).






4.4  Limitations to and Observations About the Study

As discussed before, time constraints and course availability are limiting factors
influencing the study. [n addition to this the National Curriculum is in a state change,
with the RNCS only being implementad this year for the foundation phase (grades R-
3) of the general education band (grades R-9). The RNCS wili be phased into other
education phases over the next few years. At this stage the National Curriculum
Statement or Curriculum 2005 (C2005), is to be implemented in the further education
band as of 2006, and untii such time as the RNCS is published for this education
band (Leam undated). Due to the availability of some grade 11 courses at Umgeni
Valley, these courses were included in the study, and it is for this reason that
outcomes and assessment standards of the NCS- FET (Geography) are included in
the study. The outcomes and assessment standards for the grade 11 courses at
Umgeni Valley, are therefore reflected against those of the FET band.

In addition to problems with the cument state of the cumiculum, the researcher was
not able to observe courses in their entirety, from beginning to end. Therefore, on
some courses there are gaps in the data. An exampie of this was on the St Andrews/
St Cathanne’s course, leamesrs did soms work at night and the researcher was
unable to observe at that time.

There was a concem that the environmental education staff would behave differently
in the presence of a researcher. For the most part, this was avoided where possible,
by observing staff whom the researcher had known previously, or at least had met
before. It was also made clear to the staff that the researcher was observing them to
look at potential outcomes achievement, and not assessing their performance. In
addition, many of the education staff, particularly at the Entabeni Education Centre
consider the researcher a peer rather than a researcher. Due to the setting of the
courses and the presence of the ieamer's school teachers, the researcher believes
that, for the most part, education staff were not particularly influenced by her
presencs.
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5. Results

The courses observed at the two centres were different from each other, in that the
majority of the courses observed at Umgeni Valley, were specialised geography
courses for grade 11 to 12. Whilst the rest of the courses, namely one at Umgeni
Valley and the courses at Entabeni Education Centre were all aimed at the
intermediate and senior phases of the RNCS- GET. The two centres focus on
different aspects of water conservation.

5.1 RNCS- GET Curricuium Qutcomes and Assessment Standards

Each of the leaming outcomes of the Natural Sciences Leaming Area are presented
here as subheadings. Under these headings the courses which were observed have
been divided according to their grade. These groups of courses and the activities
observed are then related to the relevant assessment standards to which they relate.
Only those assessment standards which were reflected at the centres are included
here.

5.1.1 Leaming Outcome 1 of the Natural Sciences Leaming Area of the RNCS-
GET

‘Scientific Investigation: Learners act confidently on their curiosity about natural
phenomena; they investigate relationships and solve problems in science, technology
and environmental contexts (Depariment of Education, 2002).’ :

Grade § {Sacred Heart- Entabeni Education Centre)

Plans Investigations: Lists, with support, what s known about famlilar situations and

materials, and suggests quastions for investigation.
+ Contributes to a class list of interesting aspects of the situation

This was done verbally during discussions around describing the wetland, and its importance as @
source of water. Also reflected duiing the playing of the ‘Catchment to Coasts’ picture burlding
game.

11



Grade 6 (St Charles and St Monica's- Entabeni Education Centre)

Plans investigations: Helps to clarify focus questions for investigation and describes the
kind of information which would be needed to answer the question.

+ Expresses focus questions in own words

+ Considers classmates’ ideas about kinds of information which may be relevant

This was evident during the playing of the ‘Catchments to Coast’ picture building game, where
leamers make observation and discuss environmental problems within the picture they build,

Grade 8 (Creston- Umgeni Valley)

Conducts investigations and collects data: Organises and uses equipment or sources to
gather and record information.
+ Systematically tests two or more items in order to compare them on the same common

property.
+ Uses indexes and glossaries to find useful data in books and catalogues.

Thesa assessment standards were achieved through the testing of the water quality of the
Umgeni River. Learners needed to refer to manuals, as well as conduct tests.

Evaiuates data and communicates findings: Generalizes in terms of a relevant aspect and
describes how the data supports the generalisation.
« Offers a strong example of evidence that supports the finding.

Leamners had to report on their findings in the form of a poster presentation to the rest of the
group.

5.1.2 Leaming Outcome 2 of the Natural Sciences Leaming Area of the RNCS-
GET

‘Constructing Science Knowledge: Leamers know, interpret and apply scientific,
technological and environmental knowledge (Department of Education, 2002).’

Grade 5 (Sacred Heart- Entabeni Education Centre)

Recalls meaningful information: At the minimum, uses own most fluent language to name

and describe features and properties of objects, materials and organisms.

» ldentifies external parts of animals in own most fluent language

+ Appropriately describes observable features of objects in the environment, animals, plants or
features in the sky.

During the crane tour various aspects, feafures and adaptations of cranes are discussed and
describad. There was also a discussion arpund the wetland environment. Point two was also
reflected during the ‘Cetchment to Coasts’ picture building game.
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Grade 12 (St Andrews/St Catherine's, Leeuwenhoff Academy and St Dunstens- Umgeni Valley)
Plan a geographical research project of limited extent in a familiar context.

Learners had fo plan a research project, using scientific methods of investigation to compare
watler quality at three different sites along the Umgeni River,

integrate information from a variety of sources,

Learners made use of verious sources of information, e.g. field abservations, texts, the internet
and knowledge of their guide.

Compare and contrast information from a variety of sources,

Leamners conducted a comparative study using information obtained.

Analyse the acquired information in order to answer the initial queation,
Leamers interpreted their findings,

Substantiate findings in written, oral or illustrative form,

The product of their research project is a writen profect, as welf as @ cral presentation of their
findings end cbservations

5.2.2 Leaming Qutcome 2 of the subject Geography of the NCS- FET

Knowl/edge and Understanding (Foundational competences): The learner is able
fo demonstrate knowledge and understanding of processes and spatial pattemns
dealing with interactions between humans and the environment in space and time
(DoE, 2003). '

Grade 12 (St Andrews/St Catherine's, Leeuwenholf Academy and St Dunstens- Umgeni Valley)

Explore possible responses and challengea ariging from human and environmental
interactions in a locat and national context.

Some leemers investigated the sociclogical aspects of water gualify by interviewing local people
who use the river,
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5.2.2 Leaming Outcome 2 of the subject Geography of the NCS- FET

Application (Reflexive competence): The ieamer is able to apply geological skills
and knowledge to environmental issues and challenges, recognise values and
attitudes, and demonstrate the ability to recommend solutions and strategies (DOE,

2003).

Grade 12 (St Andrews/St Catherine's, Leeuwenholf Academy and St Dunstens- Umgeni Valley)

Apply skilla and knowiedge to a range of phenomena, issues and challenges at local and
national levels,

At a local level, the leamners investigated the issue of water poliution.

Examine values and aftitudes held by individuals and groups asscciated with processes,
spatial patterns and human-environment interaction at local and national scales.

On a jocal level, some learners interviewed and investigated the attitudes and opionions of jocals
resideni's with regards to the quaiily of the water in the Umgeni River.

5.3 The Active Leaming Processes

Within the Active Leaming Framework (figure 1) there are four major components.
Namely, information seeking, reporting ideas, enquiry encounter and taking action
{NEEP, 2001). Each of these components is discussed here, along with the events at
the respective centres which reiate to these components.

Various forms of information seeking are utilised within the activities at both centres,
which include:

+ Accessing prior knowtedge through discussion.

« [Investigating the environment using scientific methods and observations.

« Facilitators inform leamers on issues.

« Leamers are give access to texts relating to issues pertinent to their
investigations.
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6.2 The outcomes and assessment standards of the NCS- FET, Geography.

The grade 11 courses observed at Umgeni Valiey were over a period of three to four
days, during which leamers conduct a scientific research project. Leamers are
expected to design and complete a research project dunng this time. The end result
of this course, is a scientifically written repont, which then is added to the leamers’
portfolio of evidence, for their grade 12 year. It is with this specific leaming outcome
in mind that the course is being run. In addition to this outcome, related outcomes
are being reflected and their eventual achievement facilitated through attending the
course offered at Umgeni Valley. One can therefore say that this type of course is
‘outcomes-based’.

This type of course, is appropnate for the age of the leamers, in which the leamers
take on a more critically reflective role, within the leaming process (NEEP, 2001).
These courses allow for environmental leaming to occur, in that they provide
information about an environment, in that environment, for the conservation and
assessment of that environment. In addition, this type of course is issue based.
Water quality assessment is the focus within these courses, leamers are placed
within a context in which active environmental iearmning can occur (figuret). The only
aspect within the active isaming framework, which is not covered within these
courses is that of action taking.

6.3 Limitations to Active Leaming

Although the leamers actively participated in the leaming process, a few constrains
were observed, which are note-worthy. Firstly, the presence of the learners
teachers, appeared to be a constraint, as at times the teachers became involved in
instruction. This restricted the leaming process, as leaming outside of the
classroom, requires an approach which differs to the more structured approach of
classroom teaching. A few teachers who joined groups during their water studies,
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7. Conclusion

The development of environmental awareness and sharing of information, do not
necessarily result in a change of behaviour towards the environment. It is, however,
through experience, an engagement with issues, and emotion that people are
motivated to act upon environmental problems. The RNCS, provides educators
enough flexibility, in which leamers are able to intemalise and experience
énvironmental concems. One way in which this is done, is through visiting an
environmental education centre, where learners are able to experience the natural
biophysical environment first hand, and to develop an understanding and a
relationship with it. In such a setting, the potential exists to enable a change in
behaviour. The issue of aligning concepts, highlighted in school settings, needs to
be reflected within field centre settings, in order for the curriculum to be successful in
achieving environmentally onentated outcomes.

This study has shown that, although the centres involved in the study may not
necessanly be aiming specifically at the achievement of predetermined curricular
outcomes, these are inadvertently reflected through their activities. Placing leamers
within a specific environment, allows active environmental leaming to occur. It is
though this, that society at large may become more environmentally conscious,
thereby working towards to goal of sustainable development.
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Appendix 2

Observations made during course observations

Creston College

St Andrew/ St Catherine’s
Luvenhoftf Academy

St Dunstens

Sacred Heart

St Charles College

St Monicas
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15 September 2004

Field notes — observation of water study Umgeni Valley

Pilot Study
School: Creston
Grade: 8
Numbers of iearners; 18
Education Staff; Louine
Note: Louine and | studied together at Saasveld, and therefore know each other.

Had | not known her, she may have felt intimidated by my presence, which
may have affected the manner in which the study was conducted.

Resources used: Stream and Pond life booklet
Mini SASS test
Catchment Action booklet
Turbidity test
pH Test
Temperature test
{all available from Sharenet, Howick)

The group assembled at the camp (Nkonka} at 8h00, Louine spent half an hour describing the test and
what was expected from the leamers. Louine went through each part of the study, what they needed
to do, and explained why they were testing each of these elements. Some of the leamers had done
this type of test before. Louine explained to them that each river is different and that they would iearn
new things at each river,

The group, which consisted of 16 learners, was then subdivided into groups of four to conduct the
etudy. We then proceeded down to the river,

At the river, Louine explained that each group needed {o conduct three separate tests at the river, in
three different habitats: one in the sandy area in the middle of the river, one in the rocky area of the
river, and one in the small natural spring, which is a tributary to the river. The idea was then for the
groups to compare their results.

At the river, all the groups investigated alt the a2apects of the catchment test, however the study was
only camied out in one habitat per group.
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The groups were able to conduct each aspect of the water study, and were able to understand what
they were doing, owing to the booklet provided.

The groups then returmed to the camp and were instructed to produce a poster of their findings. The
poster wasg then presented to the rest of the group. The presentations were then to be given to the
whole group {Duncan’s group as well) that night, highlighting aspects, which were highlighted by each

group.

Limitations of the catchment action water study:

s Learners needed to read lengthy pieces of information in the Catchment action
booklet in order to understand what was expected from them,

s  Many of the organisms they found in the river, they couid not identify using the stream
and pond life booklet.

» (Comparative study not completed, only one study area per group. The comparison
would have been useful.

« Learners spread out cver gquite a distance along the river. And although this is good
in terms of observing more, this makes it very difficult for the educator to facilitate tha
study.

+ Time limitation of 1 %2 hours. This could have been extended a bit to allow for repeat
tests to be done in the different habitats.

Other notes: The study looks at determining the condition of the river. Levels of poliution ara
investigated. Although it is highlighted that poliution is bad, and this causes death of organisms and a
reduction in biodiversity. What was not highlighted is what causes pollution, and how this ¢an be
prevented,

The focus here was determining the condition of a river, the reason why one would conduct such a
study, may not have been too clear. This may have been highlighted with the comparative study.




20-22 September 2004

Field Notes — Observation of CIRP Water Study at Umgeni Vallay

School: St. Andrews/ St Catharing's

Grade: 11

Number of learners: 15

Education Staff: Pat Hoffman

Note; This is a specialise geography excursion specifically aimed at conducting a

research project for inclusion within the Grade 12 portfolio of evidence. The
schools are also a private schools from Johannesburg, who came down as a

joint excursion.

Day 1

Upon artival and following introductions to the staff and the reserve, the leamers are introduced to the
requirements of the project, and how to conduct a research project. During this time the group as a
whole are together. At this time each different option for the research project is presented, and
learners are given the opportunity to choose which project they would prefer to do. The options
included & water study, a sociological study or a land slide study.

Qverall discussion on Research - conducted in a question anawer style by Pat Hoffman.
Pat: What is Research?

tLeamer: Gathering Data

Leamer. Facts about certain topics

Learner: Investigation

Leamer; Working towards an aim/ to answer a question
Learner: using resources- other people, internet etc
Learner. Experiments

Learner: Statistics

Learner: 1t has a focus

Pat. What methods are used?

Leamer: Equipment

Pat: {Explained the difference between qualitative and quantitative research)
Pat: What methods are used?

Learner: Measuring

Learner: Observing






. Abstract
« introduction

+  Aims
+ Methods
+ Resulls

+ Discussion

« Conclusion

« References

¢ Acknowledgements

The groups then split up into the groups per research project. The water study group (joined by me
and their teacher) iead by Pat, took a drive into the reserve, on the main road above the valley. We
etopped at the bus tuming point an the road, overlooking the Umgeni River, Pat and the teacher
discussed the valley and how it was formed, geographical formations were discussed, more as a
matter of interest. The main purpose of stopping at this point was so that the learners could get a
'birds eye view' of the river to help them describe it

Al this point the group was divided into two. Each group had to perform two tasks. Firstly they had to
locate their position on the map, and secondly they had to start designing their water study.

Pat helped them a lot with designing the study, introducing them to the tests they needed to do. Q and
A type discussion,

Pat You will need to do 2 water life test and a test for oxygen. We will also be testing the
temperature. Why do we want to conduct thesa tests?

Learnar; ?

Pat: We test for plant life because if there is too much then there is an indication of high
nutriants.

Pat: We will also be testing the pH of the water. We can expect the water to be slightly

acidic. If it is not normal, then we will need to conduct further investigations.






Learners: Cleaning water -

Pat: Yes they use the nutrients

Peat: What about the water speed?
Learners: Slows water down.

Pat: What do wetlands do for floods?
Learners: Slows the water speed

We then walked back up to the vehicle, and drove back {o the Goldfields Centre. (The night session, 1
was unable to attend, due to other commitments, however, Pat gave me a run down of what happened

that night, the following morning. )

The night session, during the activity, they were in there particular project groups and they discussed
what their research question would be. The group made a list of possible questions and then went
through each one, looking at practicality and availability of information. Through this process of
elimination, they were able to come up with one practical, and achievable research question. The
aroup decided that they wanted to only look at the Umgeni River, and that they wanted to investigate
the change in water quality as you go downstream along the river.

Day 2

The first session in the moming was a recap of the day before, and on (ast night. Pat then went on to
explain to the leamers what they would be doing that day. Basically at the first site we would do all the
tests as a whole group, then at the other sites we could divide up to save on time and share resuits. |
do not know how they decided to do three sites,

Pat: What equipment will we need to take with us?
Leamers: 1 x mini SASS test per gite
Net
Ice Cream Tubse, paintbrush and identification books
Nitrate strips
pH strips
Methelane blue, stove, lighter, tubes and bottles, and droppers
Sticky labels for the methelane blue test
1 x habitat integrity test per site,






A small group went to the water outlet pipe of the water works, and recorded some observation there,
and reported back to the rest of the group.

We then went to the second site.

SHe 2: The second site is inside the reserve, just below a sewage outlet pipe running down from the
town of Howick, near Inkonka camp. [t was really difficuit getting down to the river at this point, as
there was not path to the river and the bush was quite thick, and infested with brambles.

The group divided into subgroups at the river to conduct each of the tests in groups to save on time.
After collecting all the data required, the group joined together to share their results with each other,

We then drove to site three, it was late afternoon by this point,

Site 3: This site is below lndulo Camp, at the wooden bridge. This section of the river ig in a relatively
natural part of the river, with limited human interference at this point.

Again the group split into subgroups to save on time. The leamers remained in the sub groups they
were in at site 2.

We then returned to the Goldfields centra.

| was again unable to attend the night session. | was assured by the staff that this would not be a
problem, and that they would not be doing to much that night. On retuming the next morning, |
discovered that they had in fact covered a lot, and the learners did a presentation of their research and
their findings to the resi of the group. So | missed the concluding part of the study. | asked the
teachers to send me a few of the final reports so that | could observe the ultimate outcome of the
study, they said that they would do that with pleasure.



8-11 October 2004

Field Notes - Observation of CIRP Water Study at Umgeni Valiey

School: Leeuwenhof Academy

Grade: 11 ,

Number of learners: 7

Education Staff: Paul

Note: This is @ specialise geography excursion specificelly aimed at conducting a

research project for inclusion within the Grade 12 portfolio of evidence. The
schools is also a private school from Johannesburg,

Day 1

The introduciory session was held at the Goldfields Centre at Ungeni Valley, in the hall. Paul
introduced the project to the learners by going through the CIPR support pack developed by the staff
of Umgeni Valley. This includes information about what is expected from the leamners in terms of the
format of the project, and going through definitions of what an abstract is and the varicus other
components of a research project. This was explained using overheads on the projector.

He then went on to explain to the group what tests they were going to perform during the water study.
He suggested that each person in the group consider what the focus of their project would be, and that
they should try to think of aspects that were somewhat different from the others. He explained that
although they would be performing the same tests that they could focus on different aspects, and use
the results they obtain in different ways.

The tests:
pH: Paui explained that this is generally affected by industry, mining and the use of soaps in the
river,

Methylane Blue:Paul explained that this is a test for bacteria in the water. For example: E.coli. He also
explained how this test was performed.

MINI SASS:  This is a test to investigate the biodiversity of the area. The concept of biodiversity
was explained only in terms of its affect on genetics.

Aquatic Organtsm Population Test: Paul explained how aquatic organisms are collected, and that
they are an indication of river heatth.
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The group then went to the fourth site on the tributary to the Umgeni River. The walk down to this site
was not far, however the group had less enthusiasm than at the previous site. The learners split up to
do the different tests and did not seem to need any input from Paul {except o motivate them to do the
tests!). The learners were able to conduct the tests by themselves at this point.

The group then retumed, late that afterncon, with their results to the Goldfields Cenire. Later that
night the group gathered, and Paul reminded them to keep their purpose in mind and then to
consolidate the data they collected that day. They were encouraged to get the data each one needs
to complete their project tegether.

At this point the leamers discovered that there was a problem with all of their methylane blue tests, in
that ali of them had air bubbles in them,

Day 3

After leaving the learners to work on their projects in groups and as individuals, the groups had to put
tegether a presentation for the rest of the group. Within the social impact groups presentation, the
following main points were highlighted:

The aim of the study was to see the eifects of pollution on people. They did this through conducting
tests on the river as well as conducted interviews with people using the river. The people around site B
use the water for washing- contributing to poliution, and that animals increase the silt load which in
tum effects aquatic organisms.

The ecolegy group, highlighted the methods used and their main conclusion was that the river's
ecology has been impacted upon by pollution and human activities.
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The group then split up into the different study groups, and | joined the water quality group, with
Michelle. Michelle asked the group it they had any possible research questions in mind, to look &t
during the study. The group suggested they look at water quality.

Michelle went through the tests that they would be performing in order to gather their data. These
included the turbidity/ water clarity test, the biodiversity/ organism collection, pH, nitrate, temperature
and methylane blue tests.

| missed the afternoon and evening session, duning which the learners visited the 3 sites that they
would be collecting data at.

Day 2

The group went to site one to gather data. This site is just below the Midmar dam wall, at the wier.
The whole group did all the tests at this site to familiarise them with all the tests.

Organism collection: this was done using both the nat and the cup collection methods. No time limit
was set. |n addition to this the |eamers were told to put the nat in an area of the river where there was
no water flowing. The Learners disturbed the silt in front of the net, but caught very little doing thie.
The leamers were instructed to identify the organisms by using the identification bookiet provided.
However, in the end most of the organisms were identified by Michelle, and minimal reference was
made to the booklet,

The learners had producad their own data sheets without being told to do so or being shown how to
do this. However, the learners recorded only what Michelle instructed them to,

The pH, turbidity and temperature tests were carried out by the learners, in different areas of the site.
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The methylane blue test was done by Michelle. The leamers then read out of the catchmemnt action
bookiet on how to interpret the results of this test.

Habitat integrity test. the whole group was involved in this, Michelle gave input into the answers to the
questions, Again, as observed before, this test is very subjective and therefore not particularly useful.

The group then went to site 2. This site is in the area opposite the RDP low cost housing settlement in
the town of Howick, just below the waterfali.

The tests done at this site were done exacily the same as at site 1. However, at this site the leamers
were nof paying too much attention and locked, for the most part, bored,

Once all the tests were completed, the group then went to site 3. This site was in the Umgeni Valley

Nature Reserve, near Nkonka camp. | was unabie to observe this sessior:.

Day 3

The leamers spent the whole day at the Goldfields centre working on their projects and presentations,
assimilating data and analysing results. | did not observe this process as they did this individuaily.

That night {! observed the presentations) the group did a presentation for the rest of the learners in the
whole group. This session was facilitated by Pat, who started the presentations off by giving each
group a question which they had to consider during the presentations. These were:

« What are the strengths and weaknesses of their method
» How do we know we can frust their data?
+ What have they not told us?

Each person in the group had to presant something of their study. It was suggested that they do their
preserntation in the same format as they would a report,






Following the presentation the rest of the group responded by asking questions related to the
questions posed to them by Pat at the beginning of the session. The following are responses made by

the rest of the group:

Strengths and weaknesses:

+« There was a lot of attention to detail, their regsearch was backed up with evidence
« Tests needed a lot of help from Michelle

Can we trust their data:

+ There were a lot of tests, so that is good
+ They proved their results
» They acknowledged their limitations

What did they not teli us;

« There was no title to the report/ presentation
+«  Would have liked more detail about the tests,






Marcia then took to group te the crane pens and spoke to them about crane conservation (show and
tell style of presentation).

Marcia then took them down onto the wetland. At the point where they were standing was dry land.
She explained to the group that although the ground was wet, that they were still standing on a
wetland. She asked them to give reasons as to why the land might be dry. They responded saying
that there had not been enough rain,

At this point the group was divided into three and they did a scavenger hunt in the wetland. This
involved self exploration to find vanous items in the wetland. Marcia floated between groups to see
what they were up to, and to maintain their focus.

After the group had gathered their pieces from the scavenger hunt. Marcia went through each groups
findings, explaining what they had found and why it was important. One of the items on the list is a
suntrap. Marcia used this to expiain that plants gather energy from the sun, and that energy is
transferred to other organisms when those organisms consume that plamt. Explains energy transfef
and nutrient cycles to the leamers.

The group then walked over the dam wall. The leamers wanted to know why there weare tyres in the
wall. Marcia explained that these are to help strengthen the wall and stop erosion.

At tha old crossing, Marcia got the group to divide into twos, and they did the crane and wetland
crosswords.  |n this crossword the learners are asked to recall information which they had learmt
during the study. The leamers were able to do this exercise without any heip from Marcia.

The group swam a while and enjoyed the water. They then returned to the hall to do a picture buiiding
activity.

The picture buiiding game they did was called ‘Catchments to Coasts’. They played it in two teams
with runners to add a competitive streak. Once the game was complete, there was a discussion
around the picture as a whole, and discussed issues around the bad points on the picture, replacing
them with the cards which are environmentally improved.

The main issues discussed were the collection of shells without a permit, the poliution and boating, the
beach resort and the beach erosion with too many buildings, the drained wetiand and the sugar estate
ieading to erosion.



Z7 October 2004

Fleld Notes — Observation of Wetland Study at Entabeni Education Centra

School: St Charles

Grade: 8

Number of learners: 22

Educaticn Staff: Caroline and Geoft

This was a morning wetland study, as part of a course involving adventure activities and ecology
sludies. This session was not very in-depth, due to the age of the learners.

The first activity was the picture building game ‘Catchments to Coasts' in the hall, because it was
raining outside. Many of the group had played the game before, but were keen to play it anyway.

During the game, Caroline was explaining various issues. She explained the pros and cons of shark
netting, and dams. She explained what wetlands are.

After the picture was built, Caroline and Geoff did a team teach of the various issues which come out
in the game. The following issues that were menticned by the group and expiained further by the
group leaders:

Pollution in the water

The drained wetland - this was explained in detailed, and Geof! went into how and why

wetlands are drained as well as the effects of draining wetlands

The pollution from the factory

Pollution in the sea- the effects of this was explained

Scuba divers taking coral- the effects of this activity was exptained

People coliecting mussels- discussed why mussels are important and how to prevent over

utilisation

Sustainable utilisation of resources- ie: the people collecting fire wood in the reserve, why this

is a good thing.

The pine plantations too close to the river and why this is a bad thing

The sugar cane fields

The city by the beach and cars driving on the sea shore.

After the game and the following discussion, the group then took a walk down to the crane pens.
Caroline did a crane tour with them. Show and tell style, explaining the importance of cranes, and that

they are endangered species.

At this point the group then split into two, and each group went into the wetland separately. | joined
Geoff's group. Geoff explained more about the cranes and how they are adapted to live in the
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wetlands, He explained how South Africa is a water poor country and that we are running out of water

resources.

Geoff explain the importance of wetlands and the different functions of wetlands through asking
probing questions. The group went for a walk through the wetland, and Geoff suggested that if they
see anything interesting that they should ask about it.

In the wetland Geoff explained to them that even through the ground seems dry, they are still in a
wetland, and that some wetlands are only wet during certain times of the year, you can test however
by fooking at the soils and at what plants grow there. Geoff explained to them that the area is in the
process of being rehabilitated. This area is a good place to do this as the rehabilitation program has
been going on for many years (15) and it is not completed yet. This illustrates nicely that habitats like
this take a really long time to fix. This was explained to the learmers. The learners were keen to know
how many more years it would take to be natural again, Geoff {and 1) could only guess how long this
would take.

Geoff also explained that the wetland is heavily impacted upon by alien plants such as brambles.

When the group got to the old crossing, they joined up with the Caroline's group, and they were given
time to explore and play in the mud.

On the walk back to the centre, Geoft asked the group what they had learnt that morning, they
responded.

Learrt about cranes

There are more than three species of crane

How to rehabilitate a wetland

About adaptations of animals to live in a wetiand

There are different types of wetlands

One can distinguish between the difterent types by looking at the soil and vegetation

Wetlands clean the water

Many animals live in wetfands

Wetland slow the movement of water down
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