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MODULE 6: SUSTAINABLE FUTURES ACROSS THE CURRICULUM

INTRODUCTION

Education for Sustainable Development involves a comprehensive approach to educational reform. It extends beyond the boundaries of individual school subjects and requires the attention of teachers, educational administrators, planners and curriculum agencies.

Integrating the objectives, concepts and learning experiences of Education for Sustainable Development into syllabuses and teaching programmes is an important part of such reform, indeed:

A basic premise of education for sustainability is that just as there is a wholeness and interdependence to life in all its forms, so must there be a unity and wholeness to efforts to understand it and ensure its continuation. This calls for both interdisciplinary inquiry and action. It does not, of course, imply an end to work within traditional disciplines. A disciplinary focus is often helpful, even necessary, in allowing the depth of inquiry needed for major breakthroughs and discoveries.

Source: UNESCO (1997) Educating for a Sustainable Future: A Transdisciplinary Vision for Concerted Action, paragraph 89.

This module illustrates ways in which Education for Sustainable Development can be integrated into and across twelve different school subjects or areas of the curriculum. It also explores ways in which Education for Sustainable Development is relevant to all educational objectives and how it can be integrated into the celebrations in the school calendar.

OBJECTIVES

· To appreciate the importance of both the formal and informal curriculum in promoting Education for Sustainable Development;

· To understand ways in which general educational objectives, interdisciplinary teaching methods, different subjects and various celebrations in the school calendar may be used to help reorient the curriculum of a school towards sustainability; and

· To promote across-the-curriculum approaches to Education for Sustainable Development.

ACTIVITIES

1. What is the curriculum?

2. Interdisciplinary teaching and learning

3. Integrating through educational objectives

4. Infusing through learning experiences in all subject areas

5. Celebrations in the school calendar

6. Reflection
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ACTIVITY 1: WHAT IS THE CURRICULUM?

Begin by opening your learning journal for this activity.

This module focuses on the different ways in which schools and teachers can ensure that Education for Sustainable Development is integrated across all aspects of the school curriculum.

A MODEL OF CURRICULUM

The different aspects of school life are illustrated in this model of the school curriculum. All the elements in this curriculum model affect the educational experiences of young people in schools.

Click on the different elements of the school curriculum in this model to investigate how they may contribute towards a sustainable future.
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THE CURRICULUM EXPERIENCE

If the curriculum is defined as ‘the sum of all the formal and informal teaching and learning experiences provided by a school’, then Education for Sustainable Development cannot just be added to the curriculum as a new subject. Rather, it is a dimension to be emphasised in every aspect of school life.

Whether the curriculum actually achieves this goal or not will be affected by many issues. While these often extend beyond the responsibilities of a single school or teacher, there are many things that schools and teachers can do, including the following few activities:

· Interdisciplinary teaching and learning (Activity 2);

· Integration through educational objectives (Activity 3);

· Infusion into learning experiences in all subjects (Activity 4); and

· Celebrations in the school calendar (Activity 5).

Q1: 
In your learning journal, identify:

· Which two of these activities would you find most easy to do? Why?

· Which two would you find most difficult? Why?
These answers will be used in the concluding activity.


ACTIVITY 2: INTERDISCIPLINARY TEACHING AND LEARNING

Meaningful learning requires students to integrate ideas from many different perspectives rather than compartmentalise what they learn into discrete ‘boxes’ of knowledge. As a result, teachers need to be flexible and skilled in accessing and integrating knowledge from different sources and disciplines.

Solving society’s problems requires inputs from many disciplines or specialisations. Just as a variety of specialists need to work together to solve problems in the world outside the classroom, disciplines should not be separated unnecessarily inside the classroom either.

It is possible for teachers to emphasise interdisciplinary teaching and learning in their own classes, e.g. through the topics and examples they choose. This activity provides an example of how this can be done. However, it is also important that teachers work in a co-ordinated and co-operative way so that students are given the opportunity to integrate knowledge across subjects and across the years of schooling.

AN INTERDISCIPLINARY CASE STUDY

Consider this case study of a class investigation of local traffic problems.

Traffic had been very bad outside a school for a long time. So, a teacher and her class of 12-year old students carried out an investigation into the need for a pedestrian crossing to make it safer for people to cross the road. The students first decided to carry out a survey to count the numbers of vehicles travelling in both directions. They calculated the average speed of the vehicles, the percentage of those exceeding the speed limit and the percentage of drivers that would have been unable to stop within a reasonable distance. The students also counted the number of pedestrians crossing and identified peak times. The results of the traffic survey were displayed in the form of bar charts and graphs.

The findings were compared with the local authority’s guidelines for the provision of pedestrian crossings. The students then wrote a report on the degree of risk involved in crossing the road to reach the school and the best location for the pedestrian crossing. They included data, figures, photographs and plans in their reports.

The response of the local authority to date has not been encouraging. So, the students are now working with the local neighbourhood association to press their case for action.

Source: Adapted from Gough, N. (1992) Blueprints for Greening Schools, Gould League, Melbourne, pp. 86.


ACTIVITY 3: INTEGRATING THROUGH EDUCATIONAL OBJECTIVES

Begin by opening your learning journal for this activity.

An over-loaded curriculum is a concern of many teachers. Increasingly, teachers are feeling that there is not enough time to cover all the additional material being put into the curriculum. As a result, many feel that covering the content of key subjects, such as language, mathematics, science and social studies, must come ahead of cross-curriculum themes such as Education for Sustainable Development.

However, there is another way of looking at this problem.

Many educational objectives, especially in the areas of attitudes and skills, are common across most subjects in the curriculum. Teaching about sustainability emphasises critical and creative thinking, problem solving, decision making, analysis, co-operative learning, leadership, and communication skills. As a result, it is a very good way of achieving educational objectives without adding to the problem of curriculum overload.

Examples of across-the-curriculum objectives that can be served by Education for Sustainable Development include:

Attitudes and Values

· Care for the community.

· Respect for the beliefs and opinions of others.

· Respect for evidence and rational argument.

· Tolerance and open-mindedness.

Skills

Communication skills

For example:

· Expressing views through different media; and

· Arguing clearly and concisely.

Numeracy skills

For example:

· Collecting, classifying and analysing data; and

· Interpreting statistics.

Study skills

For example:

· Retrieving, analysing, interpreting and evaluating information from a variety of sources; and

· Organising and planning a project.

Problem solving skills

For example:

· Identifying causes and consequences of problems; and

· Forming reasoned opinions and developing balanced judgements.

Personal and social skills

For example:

· Working co-operatively with others; and

· Taking individual and group responsibility.

Information technology skills

For example:

· Collecting information and entering it into a database; and

· Simulating an investigation using information technology.

Source: Adapted from Monroe, M. and Cappaert, D. (1994) Integrating Environmental Education into the School Curriculum, National Consortium for Environmental Education and Training, University of Michigan, Ann Arbor, pp. 3-5.

ANALYSING THE CASE STUDY

Read the case study about the student investigation of local traffic problems again.

Q2: 
Identify an example in the local traffic teaching unit to illustrate how the skills and attitudes, so important in learning for a sustainable future, were included in the learning experiences of the students.

Q3: 
What other learning experiences could have been integrated into this unit to enhance student learning?


ACTIVITY 4: INFUSING THROUGH LEARNING EXPERIENCES IN ALL SUBJECT AREAS

Begin by opening your learning journal for this activity.

Ideally, Education for Sustainable Development should permeate the entire school curriculum, with every subject area, at every year level, dealing with aspects of sustainability in some way.

Some subjects, by their very nature, present greater opportunities for such infusion than others, but all subjects have a very important role to play.

THE CONTRIBUTIONS OF EXISTING SCHOOL SUBJECTS

This activity illustrates that Education for Sustainable Development can be infused into a wide range of subject areas.

Read examples of the ways in which objectives and themes that promote learning for a sustainable future can be reflected in a wide range of subjects across the curriculum.

· Agricultural Studies

· Home Economics

· The Arts

· Mathematics

· Commerce and Business Studies

· Manual Arts and Technology

· First Language Studies

· Religious Education

· Second Language Studies

· Science

· Health and Physical Education

· Social Studies

Source: Adapted from Gough, N. (1992) Blueprints for Greening Schools, Gould League, Melbourne, pp. 80-81.

Match the learning experiences with the appropriate subject areas where they might be taught.

Q4: 
Identify three subject areas you like to teach. For each one, list at least three learning experiences that could be developed to infuse learning for a sustainable future.

See a completed table of learning experiences and the twelve subject areas.

TEACHING ABOUT THE EARTH CHARTER

The Earth Charter is a declaration of the interdependence of all living and non-living things on Earth. It is also a statement about the principles and values needed to build a global partnership for sustainable development.

The focus of the Earth Charter is sustainable human development. How might the principles and values in the Earth Charter be taught through different subjects in the school curriculum?

Review a summary of the relevance of the Earth Charter to teaching in the following subject areas:

· The Arts

· Language Studies

· Mathematics

· Science

· Technology


ACTIVITY 5: CELEBRATIONS IN THE SCHOOL CALENDAR

Begin by opening your learning journal for this activity.

International bodies such as the United Nations have obtained the agreement of governments around the world to designate certain days and weeks as times of celebration and remembrance for particular issues. Education is the key purpose of these days and many provide opportunities to educate for a sustainable future.

A regular programme of celebrations in the School Calendar is a powerful way of promoting interest in a sustainable future.

Q5: 
Which days are celebrated in your School Calendar? List the days that would be culturally appropriate and locally relevant to include in your School Calendar of celebratory days?

February 2 – World Wetlands Day

March 23 – World Meteorological Day

April 7 – World Health Day

May 1 – Workers’ Day

May 15 – International Day of Families

May 18 – International Day of Museums

June 5 – World Environment Day

June 17 – World Day to Combat Desertification

July 11 – World Population Day

August 9 – International Day of the World’s Indigenous People

September 8 – International Literacy Day

September 16 – International Day for the Preservation of the Ozone Layer

September 17-19 – Clean Up the World

September 21 – International Day of Peace

October 5 – World Teachers’ Day

October 16 – World Food Day

October 24-30 – Week for Disarmament and Development

November 20 – Universal Children’s Day

December 10 – Human Rights Day

Source: Adapted from A Year of Special Days: Justice, Peace and the Environment, Share-Net, Howick, South Africa, 1999.

Q6: 
List three skills you have that you could use to encourage others in your school to include the celebrations of these ‘days’ into the School Calendar.

Q7: 
Identify three colleagues you believe would be willing to join a working party to achieve this. What skills do they bring?

Research other International Days observed by the United Nations system.


ACTIVITY 6: REFLECTION

Begin by opening your learning journal for this activity.

Completing the module: Look back through the activities and tasks to check that you have done them all and to change any that you think you can improve now that you have come to the end of the module.

Activity 1 illustrated twelve ways in which the objectives and themes of Education for Sustainable Development can be integrated as an across-the-curriculum perspective.

This module has focused on only four of these:

· Interdisciplinary teaching and learning (Activity 2);

· Integration through educational objectives (Activity 3);

· Infusion into learning experiences in all subjects (Activity 4); and

· Celebrations in the school calendar (Activity 5).

Q8: 
Which one of these four would be (i) the easiest and (ii) the most difficult to implement in your school? Why?

DEVELOPING A SCHOOL POLICY

Integrating education requires a comprehensive school policy and the co-operation of all teachers in the school, as well as students, parents and the wider community.

Six steps could be followed in the policy development process:

1. Appoint a co-ordinator

2. Publish draft policy

3. Convene a policy committee

4. Implement action plans

5. Undertake a school audit process

6. Evaluate and review

Q9: 
List the steps you would follow in building support for a decision to develop a Policy on Education for Sustainable Development in your school.


Local Traffic Problems

Traffic had been very bad outside a school for a long time. So, a teacher and her class of 12-year old students carried out an investigation into the need for a pedestrian crossing to make it safer for people to cross the road. The students first decided to carry out a survey to count the numbers of vehicles travelling in both directions. They calculated the average speed of the vehicles, the percentage of those exceeding the speed limit and the percentage of drivers that would have been unable to stop within a reasonable distance. The students also counted the number of pedestrians crossing and identified peak times. The results of the traffic survey were displayed in the form of bar charts and graphs.

The findings were compared with the local authority’s guidelines for the provision of pedestrian crossings. The students then wrote a report on the degree of risk involved in crossing the road to reach the school and the best location for the pedestrian crossing. They included data, figures, photographs and plans in their reports.

The response of the local authority to date has not been encouraging. So, the students are now working with the local neighbourhood association to press their case for action.

Source: Adapted from Gough, N. (1992) Blueprints for Greening Schools, Gould League, Melbourne, pp. 86.


Examples of Learning for a Sustainable Future in Existing Subjects

Agricultural Studies

Agricultural education provides an excellent opportunity to teach about a number of very serious sustainability issues and problems, including food safety, nutrition and health, as well as groundwater contamination from agricultural chemicals, accelerated soil erosion, threatened and endangered plant and wildlife species, energy shortages, and soil and water conservation. Many opportunities are available for students to have direct experiences in dealing with these problems.

The Arts

The visual and performing arts can develop an aesthetic awareness and sensitivity to both natural and built environments. Artistic programmes should incorporate elements of both natural and built environments into learning experiences offered to students. The role of art as a means of communicating messages about a sustainable future to others should also be included. The arts are a powerful medium through which ideas and feelings about sustainability can be expressed and can be the medium through which bonds among people and with the Earth can be strengthened.

Commerce and Business Studies

Commerce provides opportunities for investigating the relationships between business, industry and sustainability. It can also help students learn how to manage resources carefully, to plan for the future, and to apply ethical criteria in financial decision-making.

First Language Studies

All aspects of language arts have an important role to play in Education for Sustainable Development. Many elements of sustainable futures can serve as excellent topics for creative writing.

There is also a wealth of national literature – poetry, prose, drama and so on – which deals with people’s relationships with other cultures and with the planet in a variety of interesting, sensitive and thought-provoking ways.

Second Language Studies

Programmes in second language learning provide excellent opportunities to develop a global orientation to studies of sustainability. This is particularly true at higher grade levels when current publications in the second language can be used as source material.

Health and Physical Education

Health education is one of the most important subject areas in which to deal with various aspects of sustainability. Both physical and mental health are dependent upon high quality natural and built environments. Topics such as hazardous chemicals in the home and the workplace, air and water pollution, the need for healthy recreation activities in both indoor and outdoor settings, and the relationship between noise and health are important to consider when planning a health education curriculum.

The development of recreational skills has become an important part of the physical education curriculum in recent years. Included in this emphasis are canoeing, backpacking, camping, fishing, and other outdoor activities. Physical education programs have become a means to deal with topics such as outdoor ethics, the pros and cons of hunting, consumptive versus non-consumptive outdoor activities, and the relationship of a quality environment to physical and mental health.

Home Economics

Home economics affords an opportunity to examine such issues as energy use and conservation, excess packaging and solid waste disposal, recycling, chemical food additives, hazardous chemicals in the home, and other lifestyle-related topics.

Mathematics

The resolution of sustainability issues is often dependent on the collection and analysis of data, and the communication of results. Mathematics is an important tool for this. Many mathematical concepts can be illustrated by experiences and examples from the natural, social, economic and political environments.

Manual Arts and Technology

Education for Sustainable Development is concerned with exploring the consequences of the interactions between technology and resources. It is also involved with exploring issues surrounding the application of new technology.

Religious Education

Education for Sustainable Development provides opportunities for exploring the spiritual connections between people and between and nature. It is also concerned with the religious, moral and ethical implications of decisions affecting sustainability.

Science

The study of science presents numerous opportunities to deal with sustainability topics. An important part of the content of Education for Sustainable Development involves sciences. For example, the emphasis on the development of problem solving skills and the study of the relationships between science, technology and society are very important. However, it would be wrong to equate Education for Sustainable Development with science as the humanities, social sciences and the arts as well as all other aspects of the curriculum also have key roles to play.

Social Studies

Since policy decisions at the local, state, national, and global levels are made within the contexts of social institutions and human values, the various social studies or social sciences (such as geography, history, political science, anthropology, sociology, psychology, etc.) can contribute greatly to the study of how alternative plans and actions can affect a sustainable future.


Sample Learning Experiences

Agricultural Studies

· helping farmers plant trees to prevent soil erosion

· joining or forming a Landcare group

· creating and maintaining a school farm, choosing species appropriate to local conditions

· researching the issues involved in farming native animals

· examining the relevance of wildlife corridors to sustainable agricultural management

· discussing the relationships between consumers and primary producers

The Arts

· drawing and painting to sensitise students to the cultures of migrant families

· resolving conflicts through visual and performance arts

· building self-esteem, confidence and creativity as a means of empowering students to value their contributions to the community

· developing sensory skills and powers of observation

· composing, interpreting and performing music on global themes

Commerce and Business Studies

· investigating sustainable consumption

· examining the implications of sustainable development for an industry

· investigating the ‘greening’ of business and industry

· comparing costs of food packaging, e.g. paper vs. plastic

· investigating wants vs. needs (individual, family, school community, larger society)

· investigating a local business to compare ‘use’ and ‘waste’ levels, then devising a management plan to reduce these levels

· assessing operations of a local industry regarding ‘costs’ of pollution

First Language Studies

· using drama, role-play and problem solving debates to express attitudes and perspectives on local issues

· researching, writing and publishing articles for papers, children’s magazines, pamphlets, newsletters, journals, diaries

· discussing and debating issues of sustainability to develop language skills

· enjoying stories, novels, plays and poems from around the world on cultural themes

· using media studies programmes to investigate social justice films

Second Language Studies

· using material on social issues for practice and development of language skills

· establishing overseas pen-pals

· conducting simple structured conversations around photographs depicting foods from other countries

· studying a local community issue as part of a language exchange programme

· investigating the variety of ways in which different cultures respond to and value the environment

Health and Physical Education

· implementing a waste minimisation program in the school and investigating the implications of this for human and environmental health

· investigating the school kitchen or tuckshop (e.g. packaging, food additives, pesticides on food, organic products, nutritional value) and planning/implementing appropriate actions to enhance the school kitchen or tuckshop

· examining ozone layer and greenhouse issues and linking these to the associated human health and natural environment issues

· addressing a local issue which may have consequences for human health, e.g. hazardous wastes, hospital waste management/incineration

· investigating the chemicals in the local water supply. Are the levels safe? Is there a level at which human health may be affected?

Home Economics

· investigating micro-climate, home design, landscape planning, and development of personal environments

· investigating the relationship between the health of the individual and the health of the environment

· investigating chemical food additives and hazardous chemicals in the home

· investigating the origin and production techniques of food, e.g. organic produce; local vs. imported products – cost, quality, consequences of cash crop production in the South

· investigating excess packaging, recycling, energy conservation and waste disposal

Mathematics

· understanding, estimating and calculating probabilities using demographic data

· calculating distances, lengths and angles using the natural and social environments

· collecting and representing data on water use for water conservation purposes

· developing basic mathematical skills through case study work on the local community

· auditing energy use by rating appliances, reading matters, calculating cost and savings

· examining costs/benefits of energy efficient practices

· interpreting statistics on social trends and developments

Manual Arts and Technology

· developing guidelines for the manual arts/technology department, e.g. disposal of toxic substances, buying/using offsets/recycled products, not buying rainforest timber, waste minimisation techniques

· investigating sources of timber, their uses and implications for conservation and development in the South

· examining the pros and cons of renewable vs. synthetic materials and resources

· investigating concepts such as conservation, waste minimisation, environmental design, environmentally friendly technologies, renewable and non-renewable resources

Religious Education

· considering personal responsibility to all living things

· exploring the lessons in ethics in indigenous stories

· investigating the perspectives of different world religions on issues such as nature, peace, etc.

· exploring the moral and ethical implications of political, social, and economic decisions

· exploring ‘eco-spirituality’

Science

· investigating chemical changes to the atmosphere caused by human and industrial activity

· water quality monitoring and studying the effects of oxygen levels on life forms

· seed collecting, planting and propagating

· investigating the physics of energy production from renewable and nonrenewable resources and their environmental impact

· studying food webs and ecosystems and the impact of inorganic fertilisers, pesticides and waste products

· investigating the science of global warming

· inviting community resource people to talk about science issues

Social Studies

· investigating the variety of ways in which different societies respond to and value the environment

· using role play/simulation to identify the different interests in a development issue

· critically appreciating the role of values in conflicts about the future

· conducting a local area study to examine the relationships between built and natural environments

· investigating people’s recollections of past land use by using oral history skills

· acquiring critical appreciation of the concepts of sustainable development, stewardship and conservation

· examining the rights and obligations of individuals, social and business organisations and governments in their international activities


The Creative Arts

Main Theme

Producing a creative response to a special place that has some personal meaning.

The Earth Charter Preamble states “The choice is ours: form a global partnership to care for Earth and one another or risk the destruction of ourselves and the diversity of life. Fundamental changes are needed in our values, institutions, and ways of living. We must realize that when basic needs have been met, human development is primarily about being more, not having more.”

Principle 14b notes the need to “Promote the contribution of the arts and humanities as well as the sciences in sustainability education.”

Background

The creative arts, like all other areas of learning, have a contribution to make in addressing our global environmental problems.

With the creative arts you can express your interest in, and concern for, the environment in ways that engage the heart as well as the head, emotion as well as intellect. Many of the things we value about a place cannot be measured by science but can find expression in art – for example the spiritual inspiration and renewal many people experience in a wild landscape or in a sacred site like a Mosque or a Cathedral.

To begin thinking about the future of Earth, a good starting point can be a place you know well. This place you have identified may currently, or in the future, be under threat – from local council development plans, pollution or even deforestation.

Activities

· Find a place that is somehow special to you. This place can be as big or as small as you like, but should be a place you enjoy going to – and which makes you feel good.

· If possible revisit your special place, and think about what it is that makes it special to you.

· Undertake investigations to determine if there are current or future threats to it as a place of value to you. You may wish to contact your local council or an environmental scientist.

· Produce an artwork that expresses the value of this place to you with text that also alludes to any perceived threat, and show this to your friends.

· Expand your thinking to consider Earth as a special place, and think about what you value about Earth and the current or potential threats to these values.

· Produce a work of creative artwork that also incorporates text referring to any perceived threat, or art that expresses your views of Earth as a special place.

· For a visual artwork, there can be a text component integrated into or accompany it as a ‘title’ statement. If the creative artwork is a piece music, then the text component could be the lyrics.

Language Studies

Main Themes

Can the written word inspire people to change their behaviour?
Are there universal concepts that can be translated into all languages?
Are there other styles and formats for presenting the Earth Charter? 

The Earth Charter Preamble concludes with the statement that “We urgently need a shared vision of basic values to provide an ethical foundation for the emerging world community. Therefore, together in hope we affirm the following interdependent principles for a sustainable way of life as a common standard by which the conduct of all individuals, organizations, businesses, governments, and transnational institutions is to be guided and assessed.”

Background

The written word has played a powerful role throughout history in both informing people and motivating action to bring about change; declarations, novels and poems have been used as instruments of social change.

There have been a variety of Charters and Declarations designed to articulate fundamental principles and inspire people to act accordingly; such documents can both inform and inspire.

There has been much debate over the actual format and style of the Earth Charter, including issues such as whether it should be: long or short; written in a declaratory style, or in the form of imperatives; written in formal (legal) or poetic language?

There also remains debate as to whether it is even possible to express principles in a way that can translate to all cultures; is there a limit to what language and the written word can convey? Some still contest that there are universal principles that are meaningful to all cultures.

Activities

· Identify examples of the written word that have sought to inspire and motivate people, and that are considered landmark documents or statements.

· Examine the form and style of Charters and Declarations through history; examples include the Magna Carter, the US Declaration of Independence, and the International Declaration of Human Right; evaluate the format and style of the Earth Charter.

· Write an essay, poem, short story, play, lyric, or speech, that: 

· explains, illustrates or demonstrates one or more principle;

· represents a statement of a principle in its own right;

· constitutes an expression or reflection of environmental concern; or

· inspires people to realize your vision of what Earth should be like in 25 years time.

Mathematics

Main Themes

Measuring ecosystems.
Quantifying our ecological footprint.
What do we value about nature but cannot measure? 

The Earth Charter Preamble states that “The resilience of the community of life and the well-being of humanity depend upon preserving a healthy biosphere with all its ecological systems, a rich variety of plants and animals, fertile soils, pure waters, and clean air.”

Earth Charter Principle 5 argues that we should “Protect and restore the integrity of Earth’s ecological systems, with special concern for biological diversity and the natural processes that sustain life.”

Background

The rate and extent to which Earth’s environment has changed as the result of human activity has increased dramatically since the industrial revolution; humans have always affected their local environment to some degree, but the accumulated affects of modern technological society have now reached global proportions.

Natural vegetation is cleared for agriculture, settlement and industry; the flow and quality of water is changing as land cover is transformed and water is drawn off for human use; human consumption of energy continues to increase; renewable natural resources are being over-harvested or mined; the chemical composition of the atmosphere has changed dramatically over the last 100 years, with subsequent changes in Earth’s energy balance and climatic regimes.

Natural variation occurs in the range of environmental conditions in the absence of humans and modern technological society; it is often difficult to determine whether a change in environmental conditions represents natural variation or perturbations caused by human activity. Accurate, quantitative measurement of the state of the environment is critical to understanding global change; this requires measurement of changes in environmental pattern (e.g. land cover) and process (e.g. water flow) in both space (e.g. aggregate loss of rainforest in Conga) and time (increase in area subject to desertification per year).

Environmental impact assessment requires measurement of the costs and benefits associated with a development or activity; however many of the things we value are difficult if not impossible to measure in dollar terms; is there any way of measuring such values?

Activities

Activities should focus on quantitative measurement of the state of the environment and human activity relating to rates of change, absolute measures of change, relative and surrogate indices of change, and accumulated measures of change. For example, select a sample of economically rich and poor nations: compare on a nation-by-nation basis annual per capita energy consumption and carbon pollution; determine how much water each year is used for agriculture, industry and urban consumption; compare this to how much water is available for consumption; determine how much native vegetation is cleared in these countries each year, what this represents on a per capita basis, and the geographic distribution of this loss.

· Conduct an energy audit of your class, school or family, e.g. calculate how much energy is used, how paper or plastic is consumed or disposed over; translate your environmental impact into energy units and give them a dollar value.

· List the ten things you most value and try and assign them a dollar value, ie. how much would you be prepared to sell them for, or to pay if you did not already possess them; which things cannot, or would you not, do this for?

· What is a forest worth? Think about all the things that a forest ecosystem is valued for; which of these values cannot be measured in dollar terms?

Science

Main Themes

Is Earth Alive?
Earth as a ‘complex system’.
Humans and the Earth ecosystem. 

The Earth Charter Preamble argues that “Humanity is part of a vast evolving universe. Earth, our home, is alive with a unique community of life. The forces of nature make existence a demanding and uncertain adventure, but Earth has provided the conditions essential to Earth’s evolution.”

Background

Science now views Earth as a complex system comprising, amongst other things, three closely coupled subsystems: the global biogeochemical cycles (especially, carbon, nitrogen, nitrogen); the global hydrological cycle; and the global climate system.

Life emerged on Earth and continues to evolve, in so doing it has affected these major subsystems to make Earth’s environment very different to what it would be if Earth was devoid of life; much of the environment is the result of biophysical processes; life and Earth’s environment have co-developed, while life is dependent on Earth’s environment, life helps to bring about the very conditions upon which it depends.

While science is now comfortable with the concept of Earth as a ‘system’, there is still considerable debate as to exactly what type of system the Earth constitutes. Some argue that Earth is like a living organism, and that the various global systems, such as the biogeochemical cycles, can be thought of as ‘Earth’s physiology’. Others say that it is sufficient to simply view Earth as being ‘full of life’, and recognize the close interdependencies between the biotic and abiotic elements. 

The British scientist Lovelock proposed the Gaia hypothesis which suggests that life functions as an active control system, maintaining Earth’s environment in a state that is optimal for the persistence of life. Some have used Gaian theory to speculate that Earth controls its environment on purpose, or to promote notions of the ‘oneness of nature’. Others even have argued that Earth will ‘self-regulate’ to counter the negative environmental impacts of human activity, ie. “we don’t have to worry about our environmental problems as Earth will fix itself.”

Activities

· Examine to what extent the proposition ‘Earth is alive’ is supported by science. Can we reach a firm conclusion as to whether Earth is ‘alive’ or more simply ‘full of life’? What are the characteristics of a living organism? Is the global carbon cycle a metabolic process similar to blood circulation in an animal? Does Earth have a life cycle consisting of birth, growth, death? Does something have to be capable of reproduction in order to be alive?

· What mechanisms can be identified whereby living organisms affect Earth’s environment (e.g. vegetation and the water cycle; methane emission from anaerobic digestion in wetlands; C0₂ fixation and oxygen production by phytoplankton)? What is meant by a feedback mechanisms?. Compare the chemical composition of the Martian atmosphere with that of Earth’s and account for the differences.

· Find examples of ecological systems in the school and home environment (e.g. ant nests, termite mounds). What makes them a ‘system’? Build an ecosystem (e.g. soil, compost and worms). What external inputs does this ecosystem need to function (e.g. water, solar energy)? identify the system ‘components’. Are there ‘emergent’ properties (ie. is the sum greater than the parts)?

Technology

Main Themes

Is there a limit to the extent to which technology can replace ecosystems?
Technology can be either part of the problem or part of the solution.

Earth Charter Principle 5b states we should “Establish and safeguard viable nature and biosphere reserves, including wild lands and marine areas, to protect Earth’s life support systems, maintain biodiversity, and preserve our natural heritage.”

Principle 5d argues the need to “Manage the use of renewable resources such as water, soil, forest products, and marine life in ways that do not exceed rates of regeneration and that protect the health of ecosystems.”

Background

Natural ecosystems provide many goods and services, including: clean air and water; productive soils; protein (e.g. fish harvested from oceans, sheep production on native grasslands); fibre (commercial logging of timber from forests); and fuel (wood gathering by local communities for cooking and heating).

These natural ‘goods and services’ are generated by ecosystems that are ‘self-regulating’ and ‘self-sustaining’. Humans can interfere in these systems such that they collapse or cease to function, e.g. when the pollution assimilation capacity of rivers is exceeded, or wood is extracted from a forest at a faster rate than it can re-grow.

In order to have ongoing access to these natural goods and services, human activity cannot exceed the capacity of natural ecosystems to absorb the disturbances and impacts of resource use. These constraints define an ‘ecological corridor’ within which human activity must operate. This ecological corridor can be defined in terms of both global (e.g. the atmosphere) and local (e.g. a forest) ecosystem processes.

‘Technological optimists’ deny that such an ecological corridor exists, arguing that technological solutions can be engineered in substitution for any of the goods and services generated by natural ecosystems. Others argue that certain ecosystem functions cannot be substituted by technology, especially those that operate at the global scale such as atmospheric processes.

Even if technology can provide substitutes for many natural goods and services, the question remains as to whether we should continue down such a path. Do we want to create a world where all life is dependent on machines?

Activities

· Document goods and services produced by global and local ecosystems. Identify examples where technology has been used to provide goods and services that were once produced by local ecosystems (e.g. plantations; fish farms; water purification and water treatment plants). Could technology ever replace global ecosystem services such as maintaining the protective functions of the atmosphere?

· How much fibre, fuel and food are harvested from natural ecosystems? Could technology provide all of this nutrition if natural ecosystems no longer functioned? When is technology part of the problem (e.g. causing pollution, depleting of natural resources) and when is it part of the solution (e.g. producing goods with fewer raw materials, less energy, and reduced waste)?

· Imagine a world where the atmosphere no longer existed, and all humans lived under domed cities – a world where there were no wild populations of plants and animals. Is this kind of world for humans technologically possible? Is this kind of world one we would want to live in?


Celebrations for a Sustainable Future

February 2 – World Wetlands Day

February 2 is the anniversary of the signing of the Ramsar Convention on Wetlands in 1971. World Wetlands Day recognises the value of wetlands in maintaining environmental health and biodiversity.

Wetlands are of biological, hydrological and economic importance. They serve as sponges that regulate river drainage flow by absorbing excess water during wet periods and then releasing that water during dry periods. They also break the power of floods, thereby protecting developments along river banks. Wetland vegetation purifies water by absorbing silt and pollutants. Wetlands are being degraded by damming, afforestation (exotic plantations require vast amounts of water), removal of plants and drainage of wetlands for developments, industries pumping waste water into them, and seepage of agricultural residues.

March 23 – World Meteorological Day

The World Meteorological Convention met for the first time on 23 March 1950. World Meteorological Day is the anniversary of this meeting and focuses on weather and atmosphere. We have now come to understand how life is maintained by natural cycles in nature. Through industrial and agricultural ‘development’, humankind has altered atmospheric water, oxygen and carbon cycles and global climates. All these sustain life on Earth.

Meteorological Day reminds us of our dependency on water, air and weather patterns. We need to take responsibility for future atmospheric and climate change because our limited and vulnerable food supplies and the well-being of life on Earth depends ultimately on the state of the atmosphere.

April 7 – World Health Day

All members of the human family aspire to a life of good health. In reality, huge numbers of people throughout the world experience ill health. In the North, many people suffer from lifestyle-related diseases like cancers, nervous and mental breakdown, heart and industrial disease, alcoholism and drug addiction. Poor people are afflicted by diseases of poverty. Malnutrition, tuberculosis and many infectious diseases are rampant in communities which often lack even basic primary health care facilities.

We all need to participate in the drive to achieve an acceptable state of health and well-being for all people. This will involve the provision of primary health care and a clean environment with potable water and adequate sanitation, food, shelter and education for the poor. We must also strive for better balanced and more secure and fulfilling lifestyles for the whole of humankind. World Health Day reminds us of this challenge.

May 1 – Workers’ Day

In Medieval Europe, the first day in May was celebrated as a general holiday to herald the coming of Spring in the Northern Hemisphere. During the 1880s workers used the existing holiday as a day to celebrate workers’ solidarity. In 1890, Workers’ Day was recognised internationally for the first time.

Workers’ Day reminds us that all people who work deserve a fair wage and decent working conditions. It also reminds us of the importance of establishing justice and a sense of responsibility and caring in the workplace.

May 15 – International Day of Families

The International Day of Families is an opportunity to affirm and appreciate the intrinsic value of family life.

The nuclear and extended family is the foundation upon which moral and social behaviour is based. It is in this secure environment that we learn about love, compassion, human values and self-discipline. The current breakdown of family life is reflected in the violence and collapse of moral standards in our communities. High levels of mental ill-health and of drug and alcohol dependency are testimony to the loneliness, insecurity and uncertainty people are having to face without the traditional support of the family.

May 18 – International Museum Day

Museums give us valuable insights into our local and global heritage.

On International Museum Day we celebrate all that we have inherited. This is not only the art, music, literature, and oral tradition from our cultures but also that which we often delight in but frequently take for granted in the natural world. We must acknowledge and appreciate our own heritage and recognise the value of others. This is crucial for the well-being of all people. We must also rejoice in our common heritage – the Earth. We share a common purpose and responsibility to care for and conserve our precious planet.

June 5 – World Environment Day

World Environment day is a time of celebration and thanksgiving for our magnificent and unique planet. It is also a time when communities are encouraged to discover more about the world in which they live. People need to re-learn that they are not set above or apart from nature, but they are part of and dependent on it.

June 17 – World Day to Combat Desertification

Approximately one third of the Earth is arid or semi-arid. With the modern problem of global warming, it is predicted that in the next century the areas of desert climates will increase and every year more and more arid land will become unproductive.

On the 17 June 1994, the United Nations proclaimed World Day to Combat Desertification and Drought. There was acknowledgment that desertification and drought affect all regions of the world and that international co-operation should be enlisted to combat the problem which is especially evident in Africa. The purpose of this day is to promote awareness of the implications of desertification and land degradation as well as the problem of drought and the need for international cooperation to contend with these problems.

July 11 – World Population Day

The most crucial factor which undermines any national effort to improve the social, economic and environmental lot of human existence is the ever increasing number of people in the world. We are reaching a stage when there will simply not be enough resources to provide for everyone’s basic needs let alone their aspirations for a better standard of living.

World Population Day reminds us of the problem and challenges us to seek solutions. These do not lie simply in ‘controlling birth rates’ but in improving the dignity of all people and in particular, the status of women. They also lie in improved health, education, housing and employment opportunities. 

August 9 – International Day of the World’s Indigenous People

This is a special day to explore and celebrate the history and culture of the millions all over the world who are indigenous. Indigenous peoples are united by bonds to Earth, as well as many shared experiences including histories of colonialism, struggles for cultural survival and a rich sense of identity.

Learn more about indigenous people and indigenous knowledge in Module 11. 

September 8 – International Literacy Day

Literacy plays an important role in everyone’s life. The ability to read has become one of the basic life skills needed to function in today’s society. Reading is central to the global campaign to promote a culture of learning.

Schools can celebrate Literacy Day in various ways. Reading sessions can be held at various town facilities. Celebrating this day is an opportunity to focus on libraries and their roles in schools. Education can be promoted at this time by reading literature that encourages caring for other people, economic justice and the environment.

September 16 – International Day for the Preservation of the Ozone Layer

The ozone layer is an invisible layer in the atmosphere that protects the Earth from harmful ultra-violet rays from the sun. This layer has started to degenerate because of the ozone-depleting substances used all over the world.

A protocol was signed in Montreal on the 16 September 1987 by governments for international cooperation to phase out the use of ozone-depleting chemicals. In 1994 the UN designated 16 September as International Day for the Preservation of the Ozone Layer. The day is an opportunity for the world to deliberate on the progress that has been made and to re-affirm the importance of preserving this natural shield around our planet.

September 17-19 – Clean Up the World

Clean Up the World involves over 100 million people from more than 110 countries in a wide range of activities to restore the Earth’s fragile environment. Clean Up the World was co-founded by an Australian, Ian Kiernan. During the 1970s he took up solo yacht racing and began to notice the polluted state of the world’s oceans and vowed to do something about the problem. With the support of a committee of friends, he organised a community drive, called Clean Up Sydney Harbour, which attracted 40,000 volunteers. The campaign went national in 1990 through the creation of Clean Up Australia Day.

Clean Up the World was established when the United Nations Environment Programme (UNEP) adopted the concept as a global event to mobilise communities in working towards a healthy and sustainable environment.

September 21 – International Day of Peace

In a world where war is a constant reality, International Day of Peace brings focus to the need of international communities to assist each other in bringing peace. In recent years, the United Nations High Commission for refugees has assisted over 20 million people annually. The majority of these refugees were displaced because of conflict.

October 5 – World Teachers’ Day

World Teachers’ Day was founded by UNESCO in 1994 so that the contributions and achievements of teachers, as well as their concerns and priorities, could be the focus of the world’s attention over a 24-hour period. More than any social group, teachers are at the forefront of the movement in favour of literacy, democracy, equality, rights and liberties. They constitute a unique force for social change. Education International, the secretariat of the world’s teachers’ unions co-operates with UNESCO to ensure the successful celebration of World Teachers’ Day.

October 16 – World Food Day

Food, along with water, is humankind’s most precious renewable resource. World Food Day focuses on a resource which some take for granted while many are constantly without. It aims to encourage consumers to become more aware of the social, economic and environmental costs of food production and in doing so help develop healthier and more sustainable eating habits.

Global food security is now in the balance with malnutrition and famine increasing in some countries. Until the 1950s, the world has been able to produce adequate supplies of food in most cases. However, the world’s food producing capacity has been strained by increasing population numbers, the cultivation of marginal lands with dire environmental consequences, the replacement of local food crops with export-oriented agriculture, and the replacement of robust local strains of crops with high-yielding but sensitive varieties that require expensive fertilisers.

October 24-30 – Week for Disarmament and Development

One of the human family’s greatest longings is to be safe from danger. However, people do not become safer by owning weapons and countries do not become more secure through increased militarisation. Safety comes when people have the opportunity to develop their potential and their human dignity. It comes when people and nations learn to solve their differences through cooperation and negotiation, not confrontation and armed conflict. The cost of militarisation in financial terms and human lives is immeasurable. This money and these human resources would generate real and lasting security if they were spent on developing human potential and safeguarding the environment on which human survival depends.

The Week for Disarmament and Development encourages us to become more aware of the folly of militarisation and the need to develop sustainable lifestyles.

November 20 – Universal Children’s Day

Universal Children’s Day reminds us that children must never be denied their basic right to enough food, health, education and a safe environment. They must be nurtured for they are the future.

December 10 – Human Rights Day

Human Rights Day is a reminder to the world of how corrupt and undemocratic government can undermine the basic human rights of their citizens, especially the poor, oppressed, voiceless and amongst racial and religious minorities. 

Source: Adapted from A Year of Special Days: Justice, Peace and the Environment, Share-Net, Howick, South Africa, 1999.


A School Policy Development Process

Appoint a co-ordinator

Ideally, an enthusiastic teacher should be asked to co-ordinate the policy development process. Policy development is not a one-off task but a continuing process that will shape a school programme that has educational and community relevance. The coordinator should work closely with the school principal and management body, and convene a team to do the job with speed, wide community consultation and efficiency.

Convene a policy committee

Community participation is essential for the development and implementation of a successful environmental policy. The committee can consist of teachers, the school management body, parents and students. Without the support of parents and the community, a policy on Education for Sustainable Development is likely to be little more than paper ideals and teaching staff will be severely taxed to ‘deliver’ on action plans. Student involvement is equally important to make the policy development a successful community endeavour.

Undertake a school audit to examine the curriculum and key policy elements to see how they relate to Education for Sustainable Development

The key elements in the formal and informal curriculum analysed in Activity 1 can be examined closely (audited) at one or two meetings. After the initial meeting(s) appoint smaller teams to conduct an audit, draft policy statements and propose action plans on the elements of the curriculum important in your school.

Publish draft policy for discussion and revision

Distribute the draft policy and suggested actions widely throughout the school community for comment. Start with a staff meeting to develop internal support for the policy – after all teachers are the ones who will be responsible for policy implementation on a day to day basis. Also seek comments from students, parents and the wider community. The Policy Committee should then meet with the school principal and management body to finalise the plan, explore resource and staff development implications, and consider a public launch of the policy on one of the special days listed in Activity 5.

Implement an action plan to introduce key elements of policy into school life

A school policy should have measurable targets. It might be phased in with key elements launched on special days throughout the school year. Rather than trying to work on all aspects at once, introduce the policy elements one part at a time. Students can be involved in targets to reduce litter, for example. Budget savings through reduced resource use (for example, paper, electricity and water) can be passed on to improve facilities. In this way the policy can function at the centre of school life contributing to improved teaching and learning, sustainability and the overall quality of life of the community.

Evaluate and review

Implementation can be reviewed every term or at mid-year to ensure that the policy remains a ‘living’ policy with action plans that reflect the needs and priorities of the school and wider community.

Source: Adapted from School Environmental Policy and Management Plan, Share-Net, Howick, South Africa, 1998.


