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IMPORTANT INFORMATION

Accreditation period
Units 1-4: 2005-2011

The accreditation period commences on 1 January 2005.

Other sources of information

The VCAA Bulletin is the only official source of changes to regulations and accredited studies. The
VCAA Bulletin, including supplements, also regularly includes advice on VCE studies. It is the
responsibility of each VCE teacher to refer to each issue of the VCAA Bulletin. The VCAA Bulletin is
sent in hard copy to all VCE providers. It is available on the Victorian Curriculum and Assessment
Authority’s website at www.vcaa.vic.edu.au

To assist teachers in assessing school-assessed coursework in Units 3 and 4, the Victorian Curriculum
and Assessment Authority publishes an assessment handbook that includes advice on the assessment
tasks and performance descriptors for assessment.

The current year’s VCE and VCAL Administrative Handbook contains essential information on
assessment and other procedures.

VCE providers

Throughout this study design the term ‘school’ is intended to include both schools and other VCE
providers.

Photocopying
VCE schools only may photocopy parts of this study design for use by teachers.



Introduction

RATIONALE

Environmental Science provides the opportunity for students to understand the structure, function and
diversity of natural ecosystems on this planet and evaluate the impacts of human activities on them.
Students examine strategies to maintain and protect the ecological health of the environment while
meeting the needs and desires of human populations.

Environmental Science investigates the interactions between natural and human systems. This
study examines the application of environmental science to ecologically sustainable development
and environmental management. Students should understand the values and attitudes that underpin
environmental decisions and reflect on effective ways for modifying behaviour of individuals and
groups for positive environmental outcomes.

While undertaking this study, students will develop skills in practical scientific investigations,
environmental fieldwork techniques, report writing, research and analysis.

AIMS

This study is designed to enable students to:

* understand the structure, function and diversity of ecosystems;

* investigate the impact on the environment of societal values and decisions;

* develop practical laboratory and field skills for describing and monitoring the environment and its
state of ecological health;

e examine human impacts on ecosystems and investigate ways to minimise them;

 understand the concepts and principles of environmental science;

* investigate the role of science in the management of the environment;

* develop a critical perspective on environmental science;

» undertake activities that contribute positively to the sustainability of the environment.
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ENVIRONMENTAL SCIENCE

STRUCTURE

The study is made up of four units. Each unit deals with specific content and is designed to enable
students to achieve a set of outcomes. Each outcome is described in terms of key knowledge and
skills.

ENTRY

There are no prerequisites for entry to Units 1, 2 and 3. Students must undertake Unit 3 prior to
undertaking Unit 4. Units 1 to 4 are designed to a standard equivalent to the final two years of
secondary education. All VCE studies are benchmarked against comparable national and international
curriculum.

DURATION

Each unit involves at least 50 hours of scheduled classroom instruction.

CHANGES TO THE STUDY DESIGN

During its period of accreditation minor changes to the study will be notified in the VCAA Bulletin.
The VCAA Bulletin is the only source of changes to regulations and accredited studies and it is the
responsibility of each VCE teacher to monitor changes or advice about VCE studies published in the
VCAA Bulletin.

MONITORING FOR QUALITY

As part of ongoing monitoring and quality assurance, the Victorian Curriculum and Assessment
Authority will periodically undertake an audit of Environmental Science to ensure the study is being
taught and assessed as accredited. The details of the audit procedures and requirements are published
annually in the VCE and VCAL Administrative Handbook. Schools will be notified during the teaching
year of schools and studies to be audited and the required material for submission.

SAFETY

This study may involve the handling of potentially hazardous substances and/or the use of potentially
hazardous equipment. It is the responsibility of the school to ensure that duty of care is exercised in
relation to the health and safety of all students undertaking the study.

USE OF INFORMATION AND COMMUNICATIONS TECHNOLOGY

In designing courses for this study teachers should incorporate information and communications
technology where appropriate and applicable to the teaching and learning activities. The Advice for
Teachers section provides specific examples of how information and communications technology can
be used in this study.

8 VCE STUDY DESIGN



ENVIRONMENTAL SCIENCE

Introduction

KEY COMPETENCIES AND EMPLOYABILITY SKILLS

This study offers a number of opportunities for students to develop key competencies and employability
skills. The Advice for Teachers section provides specific examples of how students can demonstrate
key competencies during learning activities and assessment tasks.

LEGISLATIVE COMPLIANCE

When collecting and using information, the provisions of privacy and copyright legislation, such as
the Victorian Information Privacy Act 2000 and Health Records Act 2001, and the federal Privacy Act
1988 and Copyright Act 1968 must be met.

VCE STUDY DESIGN 9



Assessment and reporting

SATISFACTORY COMPLETION

The award of satisfactory completion for a unit is based on a decision that the student has demonstrated
achievement of the set of outcomes specified for the unit. This decision will be based on the teacher’s
assessment of the student’s performance on assessment tasks designated for the unit. Designated
assessment tasks are provided in the details for each unit. The Victorian Curriculum and Assessment
Authority publishes an assessment handbook that includes advice on the assessment tasks and
performance descriptors for assessment for Units 3 and 4.

Teachers must develop courses that provide opportunities for students to demonstrate achievement of
outcomes. Examples of learning activities are provided in the Advice for Teachers section.

Schools will report a result for each unit to the Victorian Curriculum and Assessment Authority as
S (Satisfactory) or N (Not Satisfactory).

Completion of a unit will be reported on the Statement of Results issued by the Victorian Curriculum
and Assessment Authority as S (Satisfactory) or N (Not Satisfactory). Schools may report additional
information on levels of achievement.

AUTHENTICATION

Work related to the outcomes will be accepted only if the teacher can attest that, to the best of their
knowledge, all unacknowledged work is the student’s own. Teachers need to refer to the current year’s
VCE and VCAL Administrative Handbook for authentication procedures.

LEVELS OF ACHIEVEMENT

Units 1 and 2

Procedures for the assessment of levels of achievement in Units 1 and 2 are a matter for school decision.
Assessment of levels of achievement for these units will not be reported to the Victorian Curriculum and
Assessment Authority. Schools may choose to report levels of achievement using grades, descriptive
statements or other indicators.

10



ENVIRONMENTAL SCIENCE Assessment and reporting

Units 3 and 4

The Victorian Curriculum and Assessment Authority will supervise the assessment of all students
undertaking Units 3 and 4.

In the study of Environmental Science the student’s level of achievement will be determined by
school-assessed coursework, a mid-year examination and an end-of-year examination. The Victorian
Curriculum and Assessment Authority will report the student’s level of performance on each assessment
component as a grade from A+ to E or UG (ungraded). To receive a study score, students must achieve
two or more graded assessments and receive S for both Units 3 and 4. The study score is reported on
a scale of 0-50. It is a measure of how well the student performed in relation to all others who took
the study. Teachers should refer to the current year’s VCE and VCAL Administrative Handbook for
details on graded assessment and calculation of the study score. Percentage contributions to the study
score in Environmental Science are as follows:

*  Unit 3 school-assessed coursework: 17 per cent
e Unit 4 school-assessed coursework: 17 per cent
e Mid-year examination: 33 per cent

* End-of-year examination: 33 per cent

Details of the assessment program are described in the sections on Units 3 and 4 in this study
design.

VCE STUDY DESIGN 1



Unit 1: The environment

This unit focuses on the environment and its components. The function of ecosystems and the
interactions in and between the ecological components will be investigated. The unit presents
opportunities to consider the effects of natural and human-induced changes in ecosystems.

AREA OF STUDY 1

Ecological components and interaction

The Earth’s structure may be classified into four major categories: hydrosphere, lithosphere, atmosphere
and biosphere. This area of study examines the processes occurring within the spheres of the Earth and
the interactions that occur in and between the ecological components of each major category.

Outcome 1

On completion of this unit the student should be able to identify and describe the components and
natural processes within the environment.

To achieve this outcome the student will draw on knowledge and related skills outlined in area of
study 1.

Key knowledge
This knowledge includes
* concepts of environment, ecosystem, components and processes;

o the Sun as the source of energy for life, including nuclear fusion reaction on the Sun, spectrum of
light, and flow of energy to and from the Earth;

* components and structures of the hydrosphere, lithosphere, atmosphere and biosphere;

* recycling of critical nutrients through biogeochemical cycles, including the carbon cycle, which
support life on Earth.

12



ENVIRONMENTAL SCIENCE Unit 1

Key skills

These skills include the ability to

e compare and contrast definitions of environment and ecosystem, and illustrate the interrelationships
between components and processes;

* conduct practical investigations on the nature and characteristics of solar energy;

* classify the components and structure of the Earth’s spheres;

* collect and analyse data from fieldwork and/or practical work to demonstrate interactions in and
between the Earth’s spheres;

* describe and compare the nutrient cycles of water, nitrogen, carbon and phosphorous in the different
spheres of the Earth.

AREA OF STUDY 2

Environmental change

The environment is not static but undergoes continual change. It can be changed by natural or human-
induced factors. Students use scientific data and processes to examine environmental change.

Outcome 2

On completion of this unit the student should be able to analyse one human-induced environmental
change and options for remediation.

To achieve this outcome the student will draw on knowledge and related skills outlined in area of
study 2.

Key knowledge
This knowledge includes
o the characteristics and distribution, causes and effects of human-induced environmental changes;

for example, salinity, soil erosion, fire regimes, desertification, eutrophication, water pollution,
introduced species, ozone depletion, enhanced greenhouse effect, urban air pollution;

e human-induced changes that contribute to the conservation and remediation of the environment;
for example, revegetation, development and management of wildlife corridors, conservation and
management of parks, soil remediation, waste minimisation, environmental stream flows, use of
wetland systems for filtering wastewater, treatment of sewage, banning of Chlorofluro carbons
(CFCs), use of catalytic converters in cars.

Key skills

These skills include the ability to

* collect and record data from fieldwork and/or practical work to describe the characteristics and
distribution of human-induced environmental change;

* analyse fieldwork and/or practical work data to describe the effects of human-induced environmental
change;

* describe and compare conservation and/or remediation projects;

* investigate the effects of conservation and/or remediation projects on the environment;

» predict and justify the consequences of introducing a conservation and/or remediation project to
an ecosystem which has been influenced by human-induced environmental change;

¢ collaborate with one or more sectors of the local community in the development or implementation
of an environmental project.

VCE STUDY DESIGN 13



Unit 1

ENVIRONMENTAL SCIENCE

AREA OF STUDY 3

Ecosystems

The characteristics of ecosystems are varied and subject to change. The changes within ecosystems
can be short or long term, cyclic or random occurrences and caused by natural- or human-induced
factors.

Outcome 3

On completion of this unit the student should be able explain the flow of energy, nutrient exchange
and environmental changes in ecosystems.

To achieve this outcome the student will draw on knowledge and related skills outlined in area of
study 3.

Key knowledge

This knowledge includes

* interactions between organisms, including competition, predation, mutualism, parasitism,
commensalism, and their effects on the ecosystem;

 distinguishing characteristics of a variety of ecosystems in Victoria; for example, wetlands, urban,
desert, coastal, rainforest, mallee, grassland, marine, and rural;

* natural short-term cyclic environmental changes and their effects in ecosystems; for example, daily,
diurnal, nocturnal, seasonal, tidal;

* natural long-term environmental changes and their effects in ecosystems; for example, ecological
succession, plate tectonics, drying of the Australian continent, extinction of species, evolutionary
mechanisms, climate change;

* natural random environmental changes; for example, erosion, flood, drought, fire, earthquake,
volcanic activity.

Key skills

These skills include the ability to

* identify components and processes within ecosystems that illustrate flow of energy, nutrient
exchange and environmental changes;

 construct food chains and food webs for ecosystems;

* organise and classify organisms into trophic and energy flow pyramids;

e assemble a biomass pyramid for an ecosystem;

* model interactions between organisms and their effects on ecosystems;

* collect data to describe distinguishing characteristics of a variety of ecosystems and analyse how
they function;

* observe and record natural short-term cyclic environmental changes in ecosystems and explain
their effects;

* model natural long-term environmental changes in ecosystems and describe their effects;

e observe, record and analyse the effects of natural random environmental changes using primary
and/or secondary data.

14 VCE STUDY DESIGN



ENVIRONMENTAL SCIENCE

Unit 1

ASSESSMENT

The award of satisfactory completion for a unit is based on a decision that the student has demonstrated
achievement of the set of outcomes specified for the unit. This decision will be based on the teacher’s
assessment of the student’s overall performance on assessment tasks designated for the unit.

The key knowledge and skills listed for each outcome should be used as a guide to course design and
the development of learning activities. The key knowledge and skills do not constitute a checklist
and such an approach is not necessary or desirable for determining the achievement of outcomes. The
elements of key knowledge and skills should not be assessed separately.

Assessment tasks must be a part of the regular teaching and learning program and must not unduly add
to the workload associated with that program. They must be completed mainly in class and within a
limited timeframe. Teachers should select a variety of assessment tasks for their assessment program
to reflect the key knowledge and skills being assessed and to provide for different learning styles.

For this unit students are required to demonstrate achievement of three outcomes. As a set these
outcomes encompass all areas of study.

Demonstration of achievement of Outcomes 1, 2 and 3 must be based on the student’s performance on a
selection of assessment tasks. Where teachers allow students to choose between tasks they must ensure
that the tasks they set are of comparable scope and demand. Assessment tasks for this unit are:

* fieldwork and reports;

 oral presentations;

* practical activities;

* practical reports;

* reports in multimedia and/or poster format;

* tests.

VCE STUDY DESIGN 15



Unit 2: Monitoring the environment

This unit focuses on the characteristics of environmental indicators and their use in monitoring programs.
Environmental indicator data will be defined, collected and interpreted.

AREA OF STUDY 1

Environmental indicators

Environmental indicators are physical, chemical, biological or socioeconomic measures that best
represent the key elements of a complex ecosystem or environmental issue. Environmental indicators
for an ecosystem are investigated and the data interpreted.

Outcome 1

On completion of this unit the student should be able to explain the nature of environmental indicators
for pollution and ecological health of ecosystems.

To achieve this outcome the student will draw on knowledge and related skills outlined in area of
study 1.

Key knowledge
This knowledge includes
o the types of environmental indicators for pollution and ecological health of ecosystems;

* the concept of ecological niche of organisms and its application for establishing environmental
indicators, including thresholds, range of tolerance and limiting factors of species;

* appropriate physical, chemical, biological environmental indicators for an ecosystem or
environmental issue; for example, turbidity in streams, pH, light intensity, biological oxygen
demand in streams; salinity level in soils or water; presence /absence of pollution intolerant species
in streams; presence/absence of introduced species; public urban green space per capita.

Key skills

These skills include the ability to

* identify and classify the types of environmental indicators;

* examine the capacity to use organisms for establishing environmental indicators;

* use a variety of practical techniques to collect environmental indicator data in the field;
e suggest and justify appropriate environmental data for an ecosystem.

16



ENVIRONMENTAL SCIENCE

Unit 2

AREA OF STUDY 2

Using environmental indicators

Environmental indicators are critical for analysing and reporting on the quality of the environment
and in managing the maintenance of ecological functioning of systems. A local environmental issue
is investigated and monitored using environmental indicators. The use of environmental indicators by
a variety of government agencies or corporate organisations is also investigated.

Outcome 2

On completion of this unit the student should be able to investigate and report on a local example of
environmental degradation or environmental issue, using an appropriate monitoring program.

To achieve this outcome the student will draw on knowledge and related skills outlined in area of
study 2.

Key knowledge

This knowledge includes

* characteristics, distribution, causes and effects of a selected local example of environmental
degradation or environmental issue;

¢ suitable environmental indicators to monitor the state of the local environment related to the selected
example of environmental degradation or environmental issue;

* role of the monitoring program on the selected local example of environmental degradation or
environmental issue;

* role of government policies and regulatory bodies including State Environment Protection Policies
(SEPPs) and the Environment Protection Authority in pollution control.

Key skills
These skills include the ability to
e collect data from fieldwork, practical work and/or research to describe the characteristics,

distribution, causes and effects of a selected local example of environmental degradation or
environmental issue;

* identify suitable environmental indicators to monitor the state of the local environment;
* analyse the role of the recommended monitoring program;

 describe the influence of government SEPPs on monitoring and reporting the state of the local
environment;

* work in a team to develop and implement an appropriate monitoring program and prepare a report
of findings.

Outcome 3

On completion of this unit the student should be able to analyse the scientific basis and use of standards
for environmental indicators for pollution control and ecological health of ecosystems.

In achieving this outcome the student will draw on knowledge and related skills outlined in area of
study 2.

VCE STUDY DESIGN 17



Unit2

ENVIRONMENTAL SCIENCE

Key knowledge

This knowledge includes

* the role of government policies and regulatory bodies including SEPPs and the Environment
Protection Authority and their use in pollution control;

* the use of environmental indicators by Victorian Government agencies or corporate organisations
to control pollution and/or measure the ecological health of ecosystems;

* the use of environmental indicators in national State of the Environment reporting;

* the Condition-Pressure—Response model used in the national State of the Environment
reporting.

Key skills
These skills include the ability to
* analyse government SEPPs and define their role in pollution control;

* identify responsibilities of government agencies or corporate organisations for monitoring and
reporting on the state of the environment at local, state and national levels;

* demonstrate the application of the Condition-Pressure-Response model;
 analyse the use of environmental indicators in decision-making processes.

ASSESSMENT

The award of satisfactory completion for a unit is based on a decision that the student has demonstrated
achievement of the set of outcomes specified for the unit. This decision will be based on the teacher’s
assessment of the student’s overall performance on assessment tasks designated for the unit.

The key knowledge and skills listed for each outcome should be used as a guide to course design and
the development of learning activities. The key knowledge and skills do not constitute a checklist
and such an approach is not necessary or desirable for determining the achievement of outcomes. The
elements of key knowledge and skills should not be assessed separately.

Assessment tasks must be a part of the regular teaching and learning program and must not unduly add
to the workload associated with that program. They must be completed mainly in class and within a
limited timeframe. Teachers should select a variety of assessment tasks for their assessment program
to reflect the key knowledge and skills being assessed and to provide for different learning styles.

For this unit students are required to demonstrate achievement of three outcomes. As a set these
outcomes encompass all areas of study.

Demonstration of achievement of Outcomes 1, 2 and 3 must be based on the student’s performance on a
selection of assessment tasks. Where teachers allow students to choose between tasks they must ensure
that the tasks they set are of comparable scope and demand. Assessment tasks for this unit are:

o fieldwork and reports;

* oral presentations;

* practical activities;

* practical reports;

* reports in multimedia and/or poster format;

o tests.

18 VCE STUDY DESIGN



Unit 3: Ecological issues: energy and
biodiversity

This unit focuses on two major ecological issues which provide challenges for the present and the
future. The consequences on the atmosphere of natural and enhanced greenhouse effects, and issues
of biodiversity and its significance in sustaining ecological integrity, will be examined.

AREA OF STUDY 1

Energy and global warming

This area of study examines the concepts associated with energy and its use by human societies. It
begins to explore the idea of energy efficiency. It also investigates the relationship between energy
use and the enhanced greenhouse effect.

Outcome 1

On completion of this unit the student should be able to describe the principles of energy, and relate
them to the contribution of one fossil and one non-fossil energy source to the enhanced greenhouse
effect.

To achieve this outcome the student will draw on knowledge and related skills outlined in area of
study 1.

Key knowledge
This knowledge includes
* definition of scientific concepts and principles of energy, including conservation of energy, energy

efficiency of conversions, ways of increasing energy efficiency, mechanical energy, potential and
kinetic energy, heat, combustion, exothermic and endothermic reactions;

 one fossil fuel energy resource and one non-fossil energy resource with regard to
— accessibility
— energy conversions required
— efficiency of energy conversions

— environmental impact of extraction, conversion, distribution and use on the environment
and society;



Unit 3

ENVIRONMENTAL SCIENCE

 characteristics of renewable and non-renewable energy sources, including biomass, solar, hydro-
electric, wind, coal, natural gas, nuclear;

» greenhouse effect: natural and enhanced;

* the interaction of energy with greenhouse gases: energy absorption, re-emission, radiation and
dissipation by greenhouse gases;

* major human intervention in the biosphere contributing to the enhanced greenhouse effect, including
fossil fuel use and land use changes;

* impacts of the enhanced greenhouse effect;

* options for reducing the enhanced greenhouse effect, including National Greenhouse Strategy,
Kyoto protocol, increasing energy efficiency, emission trading and vegetation sinks.

Key skills

These skills include the ability to

* use practical work to investigate scientific concepts and principles of energy;

* describe and distinguish between energy sources;

 research, analyse and compare one fossil fuel with one non-fossil fuel energy source;

* summarise the environmental impact of developing and using a fossil fuel compared with a non-
fossil fuel energy source;

* investigate and report on ways of increasing energy efficiency;
 distinguish between natural and enhanced greenhouse effects;
* describe how the use of different energy sources affects the enhanced greenhouse effect;

* describe how major human intervention in the biosphere contributes to the enhanced greenhouse
effect.

AREA OF STUDY 2

Diversity in the biosphere

This area of study examines the concept of biodiversity and its role in sustaining ecological integrity
and the survival of populations. Students investigate processes that threaten biodiversity and examine
scientific principles applied in managing biodiversity.

Outcome 2

On completion of this unit the student should be able to describe the characteristics of biodiversity,
and evaluate strategies to reduce the effects of threatening processes on one selected endangered
animal.

To achieve this outcome the student will draw on knowledge and related skills outlined in area of
study 2.

Key knowledge
This knowledge includes
* types of biodiversity, including genetic, species and ecosystem diversity;

* significance and value of biodiversity to ecosystem function and human survival, including
ecosystem services, biological resources, and social benefits;

* conservation categories including genetic diversity, populations and species, and their use in
conservation planning;

20 VCE STUDY DESIGN



ENVIRONMENTAL SCIENCE

Unit 3

assessment of biodiversity, including number of species, endemism, species diversity, including
the application of simple indices;

threats to biodiversity, including

— habitat modification and destruction

— competition from exotic species

— loss of pollinators, dispersal agents, host species or symbionts

— genetic drift, genetic swamping, inbreeding, demographic variation or other consequences of
small population size

— overexploitation and over collection;

assessment of threat in determining conservation categories, including critical, endangered and

vulnerable;

methods of protecting environments and managing populations, including wildlife corridors, urban

environments, national parks, captive breeding programs, and remnant vegetation;

use of scientific data to establish biodiversity treaties, agreements and regulatory frameworks,

including Convention on International Trade of Endangered Species (of wild flora and fauna)

(CITES), Ramsar Convention, and the sections of the Flora and Fauna Guarantee Act 1988 that

apply to the protection of an endangered animal.

Key skills
These skills include the ability to

identify and describe the types of biodiversity;

analyse the value of biodiversity to determine its significance;

collect fieldwork and/or practical work data to assess the biodiversity of an area;
identify and examine the threats to biodiversity;

collect primary and/or secondary data and assess the threat to biodiversity in determining
conservation status of specific organisms within an area;

describe and evaluate methods for protecting environments and managing populations;

explain the importance of scientific data used in protection measures of biodiversity treaties,
agreements and regulatory frameworks.

Outcome 3

On completion of this unit the student should be able to explain how scientific data is applied to the
assessment of environmental risk in ensuring biodiversity.

To achieve this outcome the student will draw on knowledge and related skills outlined in area of
study 2.

Key knowledge
This knowledge includes

assessment of biodiversity, including number of species, endemism, species diversity, genetic
diversity including the application of simple indices;

assessment of threat in determining conservation categories, including critical, endangered and
vulnerable;

environmental impact assessment;
precautionary principle and statistical techniques to estimate and manage biodiversity;
assessment of risk, including estimating the risk of extinction.

VCE STUDY DESIGN 21
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Key skills

These skills include the ability to

* relate environmental impact assessment, precautionary principle and statistical power
calculations;

* estimate qualitative significance in statistical data and the implications for conservation;

e use scientific data in risk assessment;

* use qualitative methods to estimate the risk of extinction;

 explain the factors identified as contributing to extinction;

* apply simple indices to the measurement of impacts for wildlife management and conservation in
terms of the risks.

ASSESSMENT

The award of satisfactory completion for a unit is based on a decision that the student has demonstrated
achievement of the set of outcomes specified for the unit. This decision will be based on the teacher’s
assessment of the student’s overall performance on assessment tasks designated for the unit. The
Victorian Curriculum and Assessment Authority publishes an assessment handbook that includes
advice on the assessment tasks and performance descriptors for assessment.

The key knowledge and skills listed for each outcome should be used as a guide to course design and
the development of learning activities. The key knowledge and skills do not constitute a checklist
and such an approach is not necessary or desirable for determining the achievement of outcomes. The
elements of key knowledge and skills should not be assessed separately.

Assessment of levels of achievement

The student’s level of achievement in Unit 3 will be determined by school-assessed coursework and
a mid-year examination.

Contribution to final assessment
School-assessed coursework for Unit 3 will contribute 17 per cent to the study score.

The level of achievement for Unit 3 is also assessed by a mid-year examination, which will contribute
33 per cent to the study score.

School-assessed coursework

Teachers will provide to the Victorian Curriculum and Assessment Authority a score representing an
assessment of the student’s level of achievement.

The score must be based on the teacher’s rating of performance of each student on the tasks set out
in the following table and in accordance with an assessment handbook published by the Victorian
Curriculum and Assessment Authority. The assessment handbook also includes advice on the assessment
tasks and performance descriptors for assessment.

Assessment tasks must be a part of the regular teaching and learning program and must not unduly
add to the workload associated with that program. They must be completed mainly in class and within
a limited timeframe. Where optional assessment tasks are used, teachers must ensure that they are
comparable in scope and demand. Teachers should select a variety of assessment tasks for their program
to reflect the key knowledge and skills being assessed and to provide for different learning styles.
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ENVIRONMENTAL SCIENCE Unit 3
Outcomes Marks allocated* Assessment tasks
Outcome 1
Describe the principles of energy, and relate them 20 A written report of a practical activity
to the contribution of one fossil and one non-fossil and
energy source to the enhanced greenhouse effect. 20 A report in annotated poster or multimedia format.
Outcome 2 A report on one selected endangered animal
Describe the characteristics of biodiversity, presented in any one or combination of the following:
and evaluate strategies to reduce the effects 30 * a written report
of threatening processes on one selected e an oral report
endangered animal. * a multimedia presentation.
Outcome 3 Any one or a combination of the following:
Explain how scientific data is applied to the ® a written report
assessment of environmental risk in ensuring e an oral report
biodiversity. 30 * a multimedia presentation
e 3 written response to set questions
e a report on data collected from fieldwork or other
sources.
Total marks 100

Mid-year examination
Description

All outcomes for Unit 3 will be examined.

*School-assessed coursework for Unit 3 contributes 17 per cent to the study score.

The examination will assess a representative sample of key knowledge and skills that underpin

Outcomes 1, 2 and 3 of the unit.

Format

The examination will be divided into two sections; a multiple-choice section and a short-answer

response section.

All questions are compulsory.

Students will complete the examination using a structured answer booklet.

The examination will be set by a panel appointed by the Victorian Curriculum and Assessment

Authority.

Conditions

The examination will be completed under the following conditions:

¢ Duration: one and a half hours.

e Date: mid-year, on a date to be published annually by the Victorian Curriculum and Assessment

Authority.

*  Victorian Curriculum and Assessment Authority examination rules will apply. Details of these
rules are published annually in the VCE and VCAL Administrative Handbook.

e The examination will be marked by a panel appointed by the Victorian Curriculum and Assessment

Authority.

Contribution to final assessment

The examination will contribute 33 per cent to the study score.

VCE STUDY DESIGN
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Unit 4: Ecological sustainability

This unit focuses on pollution and its relationship to the health of humans and the environment. It
advances further understanding of managing the environment to ensure development meets human
needs while maintaining ecological integrity of the environment.

AREA OF STUDY 1

Pollution and health

This area of study examines the concept of pollution, the source of pollutants and the effects of pollution
on the health of humans and the environment. The significance of technology, government initiatives,
communities and individuals in redressing the impact of pollutants is analysed.

One pollutant (of local significance where possible) is to be studied in depth. The general characteristics of
mercury and sulfur dioxide as pollutants are to be studied in less depth than the selected pollutant.

Outcome 1

On completion of this unit the student should be able to describe the characteristics of pollutants, and
evaluate management options for reducing the risk of a pollutant affecting the health of the environment
and humans.

To achieve this outcome the student will draw on knowledge and related skills outlined in area of
study 1.

Key knowledge
This knowledge includes

e general characteristics of mercury and sulfur dioxide as pollutants
— environmental human health, health of the environment, environmental hazards

point and diffuse sources of pollution and pollutant sinks

transport mechanisms, including persistence, mobility, bioaccumulation
exposure, dosage, chronic and acute toxicity, allergies, specificity and synergistic action;

o characteristic of one pollutant (excluding mercury and sulfur dioxide), including

— strategies that reduce the risk of pollutants affecting human health and the environment, with
reference to the one selected pollutant (of local significance where possible)

— direct and indirect effects on the health of humans and the environment of the one selected
pollutant (of local significance where possible).
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Unit 4

Key skills
These skills include the ability to
o discuss the characteristics of mercury and sulfur dioxide as pollutants;

* collect appropriate data safely from fieldwork and/or practical work to describe the physical and
chemical properties of the pollutant;

* establish appropriate techniques to measure the pollutant under health and safety guidelines;

* measure and analyse the presence of the pollutant in the selected environment and report the
findings of the collected data;

o assess the credibility of the collected primary data of the pollutant;

* compare the collected primary data of the pollutant with relevant standards or guidelines;
* examine the physiological effects of the pollutant;

o predict the probable environmental effects of the measured pollutant;

¢ identify the transport mechanisms and sources of the pollutant;

* develop and evaluate a protocol to overcome the problems caused by the pollutant;
 research and report on a pollutant associated with an emerging health problem.

AREA OF STUDY 2

Applied environmental science
This area of study examines the application of environmental science to ecologically sustainable
development and environmental management.

The area of study should be related to one selected environmental science project studied in depth.

Suitable projects could include:

* geotechnical and transport engineering; for example, construction of roads, freeways, railways,
airports, mines;

* environmental engineering; for example, coastal erosion protection, mine revegetation, municipal
recycling system, freeway revegetation;

e water conservation and water engineering; for example, studies of pollution in bays and oceans,
sewage treatment plants, river diversion tunnels, stormwater drainage systems;

* energy and pollution minimisation strategies; for example, waste heat use in bread industry, air
quality monitoring, electrostatic precipitation in smoke stacks, waste minimisation plan, cleaner
production plan, energy efficient housing and commercial buildings;

* soil remediation and soil erosion; for example, bioremediation of soils, studies of dryland salinity,
total catchment management to reduce soil erosion;

* intensive and alternative agricultural practices; for example, feedlots, irrigation, organic farming,
biological controls in farming.

Outcome 2

On completion of this unit the student should be able to use the principles of ecologically sustainable
development and environmental management to evaluate a selected environmental science project.

To achieve this outcome the student will draw on knowledge and related skills outlined in area of
study 2.
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ENVIRONMENTAL SCIENCE

Key knowledge

This knowledge includes

e assessment of the environmental impacts and risks associated with one selected environmental
science project, preferably with local application;

e ecologically sustainable development;

e environmental management: tools and strategies, including Environmental Management Systems,
waste minimisation, Life Cycle Analysis, environmental impact assessment, Environmental Risk
Assessment;

* influence and consequences of regulatory frameworks related to the activities of the environmental
science project;

o assessment of the impact of ecotourism on the environment and the strategies required to manage
ecotourism;

* role of the community, media, environmental interest groups, non-government and/or government
agencies in encouraging responsible environmental practices.

Key skills

These skills include the ability to

o assess the environmental impacts and risks associated with an environmental science project;

e examine the elements of environmental management and its relationship to ecologically sustainable
development;

 use scientific data to construct a management plan for an ecologically sustainable development;

e determine the stakeholders involved, including community, business, industry or government agency
where relevant;

* evaluate the effectiveness of the environmental management plan implemented by the organisation;

* develop a management plan in response to scientific data to ensure that ecologically sustainable
development can be obtained;

o analyse the impact of ecotourism.

ASSESSMENT

The award of satisfactory completion for a unit is based on a decision that the student has demonstrated
achievement of the set of outcomes specified for the unit. This decision will be based on the teacher’s
assessment of the student’s overall performance on assessment tasks designated for the unit. The
Victorian Curriculum and Assessment Authority publishes an assessment handbook that includes
advice on the assessment tasks and performance descriptors for assessment.

The key knowledge and skills listed for each outcome should be used as a guide to course design and
the development of learning activities. The key knowledge and skills do not constitute a checklist and
such an approach is not necessary or desirable for determining the achievement of outcomes. The
elements of key knowledge and skills should not be assessed separately.

Assessment of levels of achievement

The student’s level of achievement for Unit 4 will be determined by school-assessed coursework and
an end-of-year examination.
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Contribution to final assessment

School-assessed coursework for Unit 4 will contribute 17 per cent to the study score.

The level of achievement for Unit 4 is also assessed by an end-of-year examination, which will

contribute 33 per cent to the study score.

School-assessed coursework

Teachers will provide to the Victorian Curriculum and Assessment Authority a score representing an

assessment of the student’s level of achievement.

The score must be based on the teacher’s rating of performance of each student on the tasks set out
in the following table and in accordance with an assessment handbook published by the Victorian
Curriculum and Assessment Authority. The assessment handbook also includes advice on the assessment

tasks and performance descriptors for assessment.

Assessment tasks must be a part of the regular teaching and learning program and must not unduly
add to the workload associated with that program. They must be completed mainly in class and within
a limited timeframe. Where optional assessment tasks are used, teachers must ensure that they are
comparable in scope and demand. Teachers should select a variety of assessment tasks for their program
to reflect the key knowledge and skills being assessed and to provide for different learning styles.

Outcomes Marks allocated*

Assessment tasks

Outcome 1

Describe the characteristics of pollutants, and 5
evaluate management options for reducing the risk

of a pollutant affecting the health of the environment

A report on the findings of selected fieldwork and/or
practical activities relating to pollutant(s)
and

and humans. 25 An evaluation of management strategies based on
primary and/or secondary data.
Outcome 2 A report
Use the principles of ecologically sustainable 25 or
development and environmental management to Atest
evaluate a selected environmental science project. and
A report
25 or
An environmental management plan.
Total marks 100

*School-assessed coursework for Unit 4 contributes 17 per cent to the study score.
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End-of-year examination
Description

All outcomes for Unit 4 will be examined.

The examination will assess a representative sample of key knowledge and skills that underpin
Outcomes 1 and 2 of the unit.

Format

The examination will be divided into two sections; a multiple-choice section and a short-answer
section.

All questions are compulsory.

Students will complete the examination using a structured answer booklet.

The examination will be set by a panel appointed by the Victorian Curriculum and Assessment
Authority.

Conditions
The examination will be completed under the following conditions:
* Duration: one and a half hours.

* Date: end-of-year, on a date to be published annually by the Victorian Curriculum and Assessment
Authority.

* Victorian Curriculum and Assessment Authority examination rules will apply. Details of these
rules are published annually in the VCE and VCAL Administrative Handbook.

* The examination will be marked by a panel appointed by the Victorian Curriculum and Assessment
Authority.

Contribution to final assessment
The examination will contribute 33 per cent to the study score.
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DEVELOPING A COURSE

A course outlines the nature and sequence of teaching and learning necessary for students to
demonstrate achievement of the set of outcomes for a unit. The areas of study broadly describe the
learning context and the knowledge required for the demonstration of each outcome. Outcomes are
introduced by summary statements and are followed by the key knowledge and skills which relate to
the outcomes.

Teachers must develop courses that include appropriate learning activities to enable students to develop
the knowledge and skills identified in the outcome statements in each unit.

For Units 1 and 2, teachers must select assessment tasks from the list provided. Tasks should provide a
variety and the mix of tasks should reflect the fact that different types of tasks suit different knowledge
and skills and different learning styles. Tasks do not have to be lengthy to make a decision about student
demonstration of achievement of an outcome.

In Units 3 and 4, assessment is more structured. For some outcomes, or aspects of an outcome, the
assessment tasks are prescribed. The contribution that each outcome makes to the total score for
school-assessed coursework is also stipulated.

The sequence in which the course content could be covered

The content in the areas of study is an indication of the breadth and depth with which topics should
be treated. The sequence of teaching is not necessarily prescribed by the sequence of content. There
are a number of equally appropriate ways of presenting the required content and practical work in a
coherent and comprehensive course. The outcomes, however, must be central to course planning.

Areas of study in Unit 1 can be used to illustrate the flexibility of the sequence of teaching. For
example, teachers and students may decide to focus on the key knowledge and skills dealing with
natural changes to environments in Outcome 3, before studying those relating to a human induced
environmental change in Outcome 2.

Field and practical work

Field and practical work, experimentation, observation and measurement as well as the design of
environmental responses are essential to developing student understanding in environmental science.
Both practical work and fieldwork provide opportunities to explore and evaluate the application of
theoretical scientific concepts. Students should experience a variety of practical and fieldwork activities.
A logbook can be a useful means of recording practical and fieldwork activities.
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Practical work and fieldwork also provide students with opportunities to work effectively in teams to
gather and analyse data in order to determine appropriate responses to environmental issues.

Use of a log book

The log book can be used to record ideas, queries, observations and measurements while participating
in the range of practical and fieldwork activities. Its purpose is to provide a basis for further learning,
such as contributing to class discussion about a demonstration or fieldwork exercise, reporting back
to the class on an experiment, responding to questions in a practical worksheet or problem-solving
exercise, or writing up a formal report of an experiment.

The log book need not be a single volume. It could take the form of an exercise book, a bound workbook
of practical and fieldwork activities with space for comments, spreadsheet printout, loose sheets or
other suitable format.

Outline of a sample course for Unit 1

This outline suggests how content could be structured to cover the outcomes for Unit 1. The main areas
of content and possible learning activities are included. This outline is not meant to be prescriptive
or exhaustive.

Fieldwork in Unit 1

The ideas of fieldwork and field ecosystems are used in a broad sense. Schools with limited access to
natural ecosystems could use sections of gardens, particularly soil and leaf litter or artificial aquatic
ecosystems in aquaria. However, wherever possible, investigations of such ecosystems should be
supported by fieldwork in local natural ecosystems such as the local stream, remnant vegetation or
parklands. If using local or state parks, regulations regarding activities and the collection of organisms
need to be checked and followed. Activities should be planned to create minimal impact on the
environment under investigation.

Relevant outcomes Key knowledge Learning and practical activities
Outcome 1 Weeks 1-2
Identify and describe Definition of environment and ecosystem. Demonstrate through practical work the
the components and ) nature and properties of light, including:
natural processes within The Sun as the source of energy for all lifeon i1 light
the environment. Earth. « spectrum

Nuclear fusion reaction on the Sun. o refraction

o reflection

Solar radiation and how it travels to Earth. « scattering

The spectrum. e evaporation rates.

Reflection of light. Annotate a diagram to highlight how
solar radiation affects the water cycle.

Refraction of light. ) ) )
Conduct practical exercises to determine

Absorption of light. the factors that influence evaporation
and condensation (the water cycle).
The atmosphere.

The hydrosphere.
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Relevant outcomes Key knowledge Learning and practical activities
Outcome 1 Weeks 3-6
Identify and describe the The biosphere Identify the characteristic flora and

components and natural
processes within the
environment.

Abiotic factors limiting range of flora and
fauna.

The lithosphere.

Biogeochemical cycles - nitrogen,
phosphorous and carbon.

fauna that distinguish different Victorian
ecosystems.

Demonstrate through practical work the
nature and properties of rocks, minerals
and soils, including:

e colour

¢ formation

¢ hardness

® porosity.

Examine different substances that
contain carbon, phosphorus and
nitrogen, e.g. coal, fertilisers, matches,
and identify their location in the
appropriate biogeochemical cycle.

Outcome 2

Analyse one human-
induced environmental
change and options

Weeks 7-11

Local ecosystems that illustrate human-
induced environmental changes.

Factors that contribute to a local

Investigate and report upon a local
environmental problem that has been
addressed by a local council, business or

for remediation. interest group and focus on the manner
environmental change and strategies used by i which remediation has progressed.
people to remedy negative changes.

Outcome 3 Weeks 12-15

Explain the flow of energy,
nutrient exchange and
environmental changes in
ecosystems.

Characteristics of different ecosystems in
Victoria.

Natural short-term cyclic environmental
changes.

Natural long-term changes and their effects.

Natural random events such as erosion, flood,
drought, fire, earthquake and volcanic activity.

Flow of energy, nutrient exchange and
environmental change in an ecosystem.

In pairs, research and report on the
characteristics of a Victorian Ecosystem.

Undertake an excursion to a rock
platform or local lake area to investigate
the zonation of plants.

Develop a time line for a local area that
dates the occurrence of major events
such as flood, drought and bushfire.

Model interactions between organisms
and their effects on ecosystems.

Observe and record natural short-term
cyclic environmental changes.

Model natural long-term environmental
changes and describe their effects.
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Relevant outcomes Key knowledge Learning and practical activities
Outcome 3 Weeks 16-18

Explain the flow of energy, ~ Food chains and food webs. Investigate a local pond or river to
nutrient exchange and . ) ) . identify as many animals as possible and
environmental changesin ~ Classify organisms into trophic and energy use them in an appropriate food web.
ecosystems. flow pyramids.

Use the Internet to investigate the roles
Construction of a pyramid of numbers. in nature of:
¢ Mistletoe plant
* Remona
Interactions between organisms, including * Tick bird.
competition, mutualism, predation, parasitism
and commensalism.

Assemble a biomass pyramid.

Competition in ecosystems. Predation,
commensalism, mutualism and parasitism.

USE OF INFORMATION AND COMMUNICATIONS TECHNOLOGY

In designing courses and developing learning activities for Environmental Science, teachers are
encouraged to make use of applications of information technology and new learning technologies,
such as computer-based learning, multimedia and the World Wide Web.

Datalogging is used to monitor environmental or physiological parameters over short or long periods.
The requirements include sensors, computer, interface and software. Examples of the use of datalogging
technology include investigating the relationship between light intensity and dissolved oxygen levels
in a stream over a few days; monitoring salinity levels in soils or stream; measuring the growth rate
of seedlings under different light intensities or temperatures.

Spreadsheets can be used to investigate patterns in experimentally obtained data. They can also be
useful to simulate experimental situations, where experiments are not possible or the equipment is
not available.

Computer software packages that model and simulate environmental scenarios are important tools
that allow students to examine realistic situations within time lines that are observable and managed
within the classroom. Furthermore, databases presenting biological keys and field guides of Australian
flora and fauna are useful in assisting students to identify species in the field.

The use of the Internet is a powerful tool for research and provides the opportunity to gain updated
information about environmental management policies and strategies. It also provides a medium to
monitor and research environmental issues from perspectives of the various stakeholders involved
in the issue.
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KEY COMPETENCIES AND EMPLOYABILITY SKILLS

Students undertaking the following types of assessment, in addition to demonstrating their understanding
and mastery of the content of the study, typically demonstrate the following key competencies and
employability skills.

Assessment task Key competencies and employability skills

Report on data collected from Planning and organisation, communication (written and/or oral)

fieldwork

Written report of a practical activity Teamwork, self-management, problem-solving, initiative/innovation, written

communication
Test Summarising and interpreting information

Evaluation of management strategies  Interpreting data, communication of information in an organised way
based on primary and/or secondary
data

Multimedia presentation Collecting, summarising and interpreting data, use of information and
communications technology

LEARNING ACTIVITIES

Examples of learning activities for each unit are provided in the following sections. Examples
highlighted by a shaded box are explained in detail in accompanying boxes. The examples that make
use of information and communications technology are identified by this icon 16Ty .
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Unit 1: The environment

AREA OF STUDY 1: Ecological components and interaction

Outcome 1

Identify and describe
the components

and natural
processes within the
environment.

Examples of learning activities

Ifh use the Internet to investigate a variety of Victorian ecosystems; identify their
ee2J characteristic components and processes

identify the difference between environment and ecosystems

|% prepare a model of the Earth or use a software package to simulate a model and
ee%J show the components and structure of the atmosphere, biosphere and lithosphere

describe and classify abiotic and biotic components of ecosystems and describe
the function of six described components

B use a word-processing program to develop a flow-diagram that demonstrates the
Coe pathways of solar energy through the atmosphere and biosphere

N; undertake experiments using datalogging methods to show the properties of
|c'r,5 )
ee%J sunlight

examine and compare the cycling of critical nutrients/matter on Earth such as
carbon, phosphorous, nitrogen, water and oxygen

use practical work to investigate photosynthesis which transforms solar energy to
an energy source accessible to organisms

use practical work to investigate soil types and their properties

compare plant communities on different soil types

investigate the relationship between carbon dioxide and plant growth

undertake fieldwork that provides evidence of interactions between the Earth’s
spheres, e.g. impact of soil erosion on terrestrial or aquatic ecosystems, geological

processes, introduction of feral animal or plant to an ecosystem

investigate processes of sedimentation, weathering and fossil formation through
practical work

visit sites and document the effects of erosion of soil by water such as sheet
erosion, gully erosion, tunnelling, stream bank erosion or wind

34 VCE STUDY DESIGN



ENVIRONMENTAL SCIENCE

Advice for teachers

Detailed example

CYCLING OF CRITICAL NUTRIENTS OR MATTER

The cycling of carbon is presented as an example to
study other cycles. Small groups elect to investigate
a critical nutrient/matter and how it is cycled within
the Earth’s spheres.

Each group:

e designs or carries out experiment/s to
demonstrate the structure/properties of
the most common/accessible form of the
nutrient/matter;

e researches the cycle of the critical nutrient/
matter (students could use the Internet);

e describes the chemical/physical/biological
interactions that occur as the critical nutrient/
matter completes it cycle;

e prepares a diagram to illustrate the pathway of
the critical nutrient/matter in its cycle;

VCE STUDY DESIGN

e explains why the nutrient/matter is critical;

identifies and briefly describes if there is an
environmental issue associated with the critical
nutrient/matter.

After researching the critical nutrient/matter, each
group prepares and presents a summary of their
findings. The group must also prepare a handout
for their colleagues which summarises the key
characteristics of their critical nutrient/matter.
Students can utilise a software package to prepare
their presentations.

After presentations are delivered, students use their
logbook notes to respond to a series of questions,
describing and comparing the similarities and
differences between three nutrients/matter and their
cycles.
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AREA OF STUDY 2: Environmental change

Outcome 2

Analyse one
human-induced
environmental change
and options for
remediation.

1c7;

2

Examples of learning activities

undertake fieldwork at a local site where human-induced change has occurred,
e.g. back burning, erosion, farm dams, breakwater, river improvement

prepare a report of the fieldwork, describing the characteristics of the human-
induced change; use collected data to support findings

undertake fieldwork to compare the effects of a badly eroded site with a stable
site; describe and compare the soil profiles/types and other characteristics that
contribute to the site’s soil erosion

visit a local business or industry that is undertaking conservation and/or
remediation strategies and summarise the strategies and their effects

\; investigate using the Internet and other resources appropriate strategies to

contribute to conservation and remediation of the local environment

assess the effectiveness of similar conservation and remediation strategies, and
predict the effectiveness if applied to the local environment site investigated

make suggestions to conserve and/or remediate the site in the local environment
and present these as recommendations to the local council

undertake conservation and/or remediation measures to improve the quality of the
local environment site

investigate the effect of ballast water releases in Port Phillip Bay and discuss
possible methods to minimise the environmental impacts

use datalogging techniques to observe changes to the ground water table in the
local area and studly its effects

investigate the recycling program for beverage containers in a local shopping
complex

investigate change to bushfire frequency in the local environment and the
consequences of this change

describe the impact of erosion in the local environment and how it could be
remedied

use CD-ROMs, the Internet and print resources to investigate ozone depletion in
the stratosphere
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AREA OF STUDY 3: Ecosystems

Outcome 3 Examples of learning activities

Explain the flow ~.: Use datalogging and spreadsheets to observe, measure and record changes within

of energy, nutrient '% an ecosystem, such as the school ground over a short period, e.g. over one day or

exchange and two weeks

environmental

changes in use secondary data to identify the major effects of random environmental changes

ecosystems. within the local area, e.g. changes in flood levels, frequency of bushfires or
droughts

N(: prepare a poster or a report in multimedia format that describes the evidence

'éﬁ for, and effects of, one natural long-term environmental change on Australian

environments, such as ecological succession, plate tectonics or drying of the
Australian continent

compare the availability of soil nutrients in Australian ecosystems with European
ecosystems; discuss the limitations of Australian soils in relation to the
introduction into Australia of European agricultural practices from 1788 to 1850

classify producers by undertaking practical work using appropriate microscopic
techniques

investigate an ecosystem by constructing a food chain and food web; depict how
the chemical energy available from foods is transferred through various trophic

levels

. investigate the processes of photosynthesis and respiration through practical
'éﬁ work, including datalogging

classify organisms of an ecosystem; identify the differences between producer
organisms and organisms at other trophic levels

~.: prepare an annotated poster or multimedia presentation that reflects an energy-
'% flow pyramid for a Victorian ecosystem

use data collected in the field through such techniques as quadrats, transects or
water sample sweeps, to construct a foodweb for an ecosystem

examine a biomass pyramid and describe the characteristics of the ecosystem
describe the interactions (e.g. competition, predation, mutalism, etc.) between

eight organisms within an ecosystem; examine their effect on the functioning of
that ecosystem
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Unit 2: Monitoring the environment

AREA OF STUDY 1: Environmental indicators

Outcome 1

Explain the nature

of environmental
indicators for pollution
and ecological health
of ecosystems.

Examples of learning activities
examine the definition and purpose of environmental indicators
describe and classify a list of environmental indicators by type and purpose

examine the way biological indicators are used to define concepts such as
ecological niche of organisms, threshold, range of tolerance, and limiting factors
of species

investigate the use of organisms as biological environmental indicators

visit a zoo or local ecosystem to observe an organism living in its habitat; identify
the organism and through observation and research identify the ecological niche of
that organism; look for evidence of pressures on the organism in its environment,
and identify the effects of those pressures on the individual and the population of
the species

~.: Use datalogging and spreadsheets to design experiments to observe and measure
“;’h the range of tolerance for a specific plant species, e.g. tolerance of salt by bean

plants

\: Visit CSIRO’s website and those of other large scientific organisations to

o2 investigate a variety of techniques to monitor environmental indicator data, the

correct use of these data collection techniques, and their suitability for gaining
useful data within a specific ecosystem

~.: USe a range of equipment to measure and record environmental indicator data,
|c1,5
[ ]

e.g. light intensity meter, pH meter, salinity meter, soil testing kits, sampling nets,
field guides, turbidity discs, dissolved oxygen measuring equipment, dB meter,
conductivity meter
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AREA OF STUDY 2: Using environmental indicators

Outcome 2 Examples of learning activities

Investigate and report identify an example of a local site of environmental degradation or a local

on a local example environmental issue

of environmental

degradation or . % use datalogging in the field to collect data which describes the characteristics
environmental issue, ) of the local site and its environmental degradation; include the distribution of the
using an appropriate environmental degradation and collect data that provides evidence to illustrate the
monitoring program. cause and effect of the environmental degradation at the local site

undertake fieldwork to collect data which describes the characteristics of the local
environmental issue; collect data that demonstrates the cause and effect of the
environmental issue within the local environment

~.: Use datalogging in the field to determine the environmental quality of an
'% ecosystem using qualitative and/or quantitative chemical analysis, for example
the presence of oxides of nitrogen in air, titrimetric analysis to show the level of
chloride ions in water, colorimetric analysis to determine phosphate ions in water

identify appropriate environmental indicators to monitor the state of the
environment at a local site, looking at environmental degradation or a local

environmental issue

~; Use the Internet to investigate and compare two different State Environment
“::ﬁ Protection Policies (SEPPs) and the indicators used in pollution control

develop an appropriate monitoring program for the local site, looking at
environmental degradation or a local environmental issue, using at least two
environmental indicators and explain their significance; discuss the role of the
monitoring program

use a water quality monitoring program to determine the health of a local stream

collect data on bird species and numbers to monitor the role of remnant vegetation
in supporting species biodiversity

collect saltwatch or frogwatch data and describe its use by local community
and/or authorities

use air quality monitoring data to determine the pollution levels in a local area

investigate the influence of water-related SEPPs in determining water quality
monitoring programs
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AREA OF STUDY 2: Using environmental indicators

Outcome 3

Analyse the

scientific basis and
use of standards

for environmental
indicators for pollution
control and ecological
health of ecosystems.

Examples of learning activities

examine one SEPP, e.g. SEPP - Waters of Western Port Bay and Catchment,
SEPP - Waters of Victoria, SEPP - Gr oundwaters of Victoria, SEPP - The Air
Environment, SEPP - Control of noise from commerce, industry and trade, SEPP
- Control of music noise from public premises, SEPP - Siting and management of
landfills receiving municipal waste, SEPP - Industrial Waste Management Policy
(Waste Minimisation), SEPP - Industrial Waste Management Policy (Control of
ozone-depleting substances); identify the major structure of the SEPP; evaluate
how the scientific data is used to determine standards (e.g. why are there
different levels of standards for different situations within a SEPP) and establish
appropriate environmental monitoring programs (e.g. how can standards be used
to develop environmental monitoring programs)

research SEPPs through the Internet and discuss their application in pollution
control

examine the Pressure-State-Response model and how scientific data is used in
this model

propose a set of environmental indicators to measure the state of the school
environment and include at least one each of chemical, physical, and biological
indicators

examine the use of environmental indicator data by corporate organisations, e.g.
Annual Environmental Reports

investigate the use of environmental indicator data and reporting on
environmental monitoring programs by government agencies such as the
Department of Natural Resources and Environment, e.g. refer to management
plans or action plans, or industry organisations such as annual environmental
reporting or annual reports, and discuss how they use the scientific data in their
reporting

explore a local environmental issue and invite a related policy maker, policy
implementers and a member of a local community group to discuss the
significance of environmental indicators in decision making

investigate protection standards for beneficial uses, e.g. water, air, etc.

use environmental indicator data to investigate air pollution patterns in Victoria

use environmental indicator data to investigate indoor air pollution and human
health

investigate the determination of standards (objectives) in a (selected) SEPP

investigate the effects on humans or the environment if a SEPP standard is
exceeded in the short and long term

use the Internet to research the role of the Environment Protection Authority in
pollution control

analyse scientific techniques to regulate or monitor environmental standards
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analyse the use and types of environmental indicators and monitoring
program/s used by a corporation and a Victorian Government angency such
as the Department of Natural Resources and Environment or its equivalent

identify and compare the purpose of Victorian State of Environment reports with
the Australian State of Environment reporting

classify types of environmental indicators used in State of Environment reporting
and identify how they could be used in decision-making processes

compare the OECD Pressure-State-Response model with the
Condition-Pressure-Response model adopted by Australia in its State

of Environment reporting

Detailed example

DEVELOPING INDICATORS OF PRESSURE-RESPONSE

Discuss the Pressure-State-Response model
presented in the OECD report (OECD, 1991, The
State of the Environment, Paris), which has been
adopted and used by nations, including Australia,
to describe human-environment interaction and
present State of the Environment reports.

Examine the school and identify the diversity

of environments within the school, and the
environmental issues of concern. Examples of
school environmental issues include use of energy
resources, use of water resources, areas for
recreational activities, area for maintaining local
biodiversity, use of paper, use of trees for shade,
destination and effects of school litter, waste to
landfill.

The class is divided into teams. Each team is to
prepare a set of indicators for their specific issue of
environmental concern using the Pressure-State—
Response model. The team should:

VCE STUDY DESIGN

determine the indicator/s that will identify and
measure the pressure that the issue presents
on and beyond the school environment

determine the indicator/s that will identify
and measure the state or condition of the
school environment related to the issue

identify what actions could minimise the
impact of the environmental issue on the school
environment and beyond

determine the indicator/s that will identify
and measure the response to the
environmental issue.

Each team presents and justifies their set of
proposed indicators to the class.
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Unit 3: Ecological issues: energy and biodiversity

AREA OF STUDY 1: Energy and global warming

Outcome 1 Examples of learning activities

Describe the use practical investigations to explore concepts of potential, kinetic and
principles of energy, mechanical energy, work and heat

and relate them to the

contribution of one use the conservation of energy and laws of thermodynamics to explain the

fossil and one non- efficiency of energy conversions

fossil energy source

to the enhanced use practical work to develop concepts of endothermic and exothermic reactions
greenhouse effect. and investigate combustion as an important reaction to transform one energy

resource such as coal to another such as electricity

’B visit CSIRO and ABC websites to begin an investigation into a variety of different
163 energy sources that are used in Australia; compare these with energy sources
used internationally

identify and compare two types of energy sources, one fossil and the other a non-
fossil energy source, and their effects on the environment during the development
and use of the energy

~.: Use the Internet to research and summarise the characteristics of renewable and
'% non-renewable energy sources, including biomass, solar, hydroelectric, wind,
coal, natural gas and nuclear, and their relative contributions to the enhanced
greenhouse effect

investigate the fractional distillation process of an oil refinery and identify how the
diversity of products is obtained from crude oil; carry out a fractional distillation in
the laboratory

investigate the use of alternative fuels such as energy sources, e.g. ethanol; make
ethanol from the fermentation of glucose and identify the gaseous by-product

of this process; prepare a poster to present arguments about ethanol as a
sustainable energy source and its contribution to the enhanced greenhouse effect

'B use the Internet to research ways in which different organisations such as
1S3 industrial, business, schools, hospitals, households use energy more efficiently
and prepare a poster to summarise successful efficient energy use

design an experiment/model that represents the greenhouse effect; analyse
greenhouse effect mechanisms

construct a flow diagram that compares efficiencies in a solar heater or a wind
generator

use practical investigations to release or use energy efficiently

~.: Use a computer simulation model to predict the effects of the greenhouse effect in
'éﬁ a variety of situations, and describe appropriate responses to minimise the impact
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project a spectrum onto a screen; place a solution of chlorophyll dissolved in
methylated spirits between the light source and the screen to show the absorption
of visible light by a substance

create a concept map that demonstrates the interrelationships between energy
use, human activities, greenhouse gases and the enhanced greenhouse effect

examine changing concentration of atmospheric carbon dioxide over the last 1000
years using data from scientific literature and Antarctic core samples

identify the greenhouse gases and their capacity to retain heat; make comparative
calculations to demonstrate the ability of greenhouses gases to retain heat

N.;: use the Internet and print sources to collect four recent articles presented by the
'% media (including two from scientific journals) about the enhanced greenhouse
effect; summarise the major points and compare and examine how scientific data
is used to justify the information presented in the articles

collect and analyse data about methane levels at a local tip and suggest an
appropriate response to reduce the methane emission

N; Use various sources including the Internet, journals and CD-ROMs to investigate

'% government initiatives in the reduction of greenhouse gases in the atmosphere,
such as the Greenhouse and its key measures; including key initiatives such as
the National Greenhouse Strategy, National Greenhouse Gas Inventory, National
Greenhouse Research Program, Greenhouse Challenge Program, Household
Greenhouse Action, Greenfleet, AUSTENERGY, National Bicycle Strategy,
Plantations of vegetation sinks for Australia: The 2020 Vision, Bushcare: the
National Vegetation Initiative, Regional Forest Agreements, National Strategy for
Cleaner Production, emission trading

debate the effectiveness of the following options for reducing the enhanced
greenhouse effect: National Greenhouse Strategy, Kyoto Protocol, increasing
energy efficiency, emission trading and vegetation sinks

identify a vegetation sink and explain at least three factors that affect the
effectiveness of vegetation sinks

prepare a presentation that outlines the following characteristics of one named
fossil and one non-fossil fuel energy resource in Victoria: location, accessibility,
energy conversions required, environmental impacts of extraction, conversion,
distribution and use on the environment and society; use your knowledge of the
principles of energy to explain the relative contribution of each of the energy
sources to the enhanced greenhouse effect
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Detailed example

ANALYSING GREENHOUSE EFFECT MECHANISMS

Students undertake a series of experiments to gain
understanding of energy absorption, re-emission,
radiation and dissipation which operate in the
greenhouse effect. In each experiment, students
should discuss how the principle of energy
demonstrated relates to the enhanced greenhouse
effect. Experiments and activities could include:

e use of light box equipment and charts of
electromagnetic radiation to show the
composition of white light, the energy
associated with different colours, and that the
associated wavelength associated with a
particular colour is inversely proportional to
the energy

* comparing data which illustrates the
wavelengths of solar energy and the effects
of short and long wavelengths on absorption
and re-emission

AREA OF STUDY 2: Diversity in the biosphere

identifying energies and associated
wavelengths of the emission spectral lines
when metal salts are heated or in a mercury-
cadmium or sodium lamp

comparing and contrasting absorption and
emission of heat energy by different materials
and surfaces of the same material

comparing the rise in temperature of the water
inside metal cans painted different colours and
subjected to heating by a 1000 W globe

measuring the rise in temperature of samples
of gases placed in direct sunlight or a
halogen lamp

designing an experiment to measure the rate
of dissipation of heat energy from a system.

Outcome 2

Describe the
characteristics of

biodiversity, and

evaluate strategies to
reduce the effects of

threatening processes

on

endangered animal.

one selected

Examples of learning activities

discuss the types and levels of biodiversity and their significance to ecosystem
functioning and human survival

use practical work to investigate the role of moulds in ecosystem functioning and
their importance in medicine

N; Visit websites such as Ecology Links, Environment Australia and World Wildlife
ee2JFund, to research a program that is used to manage or conserve a species and

identify what level or unit of conservation is being addressed by the program (e.g.
is it conserving genetic diversity, population/s or the entire species?); suggest why
the conservation efforts are being concentrated at this unit of conservation

use a number of techniques to assess biodiversity in the school or at a site in the
local environment, e.g. quadrants, transects, sampling; assess the biodiversity

of that environment in a variety of measures such as number of species, species
richness, species evenness, species diversity and endemism; use simple diversity
indices like Simpson's Index and Shannon Weiner Index to analyse the data

collected

identify a number of threatened species or communities and examine the threats
to the survival of the species or communities
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give examples of how the following act as threats to biodiversity: habitat
modification and destruction; competition from exotic species; loss of pollinators,
dispersal agents, host species or symbionts; genetic drift, genetic swamping,
inbreeding; exploitation and over-collecting

analyse data collected for a marine species and explain the threats to its survival,
e.g. orange roughy, scallops, abalone, dugong

discuss the differences between the following conservation categories: critical,
endangered, vulnerable

visit an organisation that is conserving biodiversity at a site and arrange a tour
and presentation of their conservation strategy; summarise the strategy and
examine its problems and level of effectiveness

visit a site of remnant vegetation and collect data to analyse the significance of
remnant vegetation and wildlife corridors in protecting biodiversity

collect primary and secondary data specific to a site to identify and assess the
biodiversity of the environment: identify the threats to biodiversity at the site and
suggest a strategy to reduce the threatening process

research the impact of the human population on biodiversity and predict the effect
on global biodiversity of a human population of 6 billion

~; research how scientific data is used in the following biodiversity protection
'% measures: CITES, Ramsar Convention and the Victorian Flora and Fauna
Guarantee Act 1988; comment on the scientific principles underlying each treaty,
agreement and regulatory framework

debate the effectives of the following methods of protecting environments and
managing populations: urban environments, national parks and captive breeding
programs

B use the Internet to identify a locally endangered animal. Use primary and
ee%) secondary data to evaluate the effectiveness of strategies to reduce the threats

Detailed example

A LOCALLY ENDANGERED ANIMAL

Students research the threats to a locally e describing the animal and its habitat
endangered animal using the Internet. They evaluate
strategies to reduce the effects of threatening
processes using primary and secondary data.
Research should include: e describing the strategies that have been used
and/or recommended to reduce these threats

describing the threatening processes that
contribute to the animals conservation status

e using Internet to identify a locally endangered

animal that is listed in the Victorian Flora and o evaluating the effectiveness of these strategies
Fauna Guarantee Act 1998 and has an Action using primary and secondary data to justify
Statement prepared for it the evaluation.

e conducting fieldwork to gather primary data
about this animal
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AREA OF STUDY 2: Diversity in the biosphere

Outcome 3 Examples of learning activities

Explain how scientific discuss and define the concept of environmental risk assessment

data is applied to

the assessment of "h use a word-processing package to construct a concept map that illustrates the
environmental risk in o0 relationships between assessment of biodiversity, threatening processes and
ensuring biodiversity. environmental risk assessment

define the concept of the precautionary principle and use it in a variety of contexts
identify the factors involved in estimating extinction rates

summarise the role that environmental impact assessment plays in considering
biodiversity issues relating to a named development proposal

explain the factors identified as contributing to the extinction risk of a local
species or community

comment qualitatively on the adequacy of statistical data and consider the role of
Type | and Type Il errors and their effects in conserving biodiversity

identify the type/s of uncertainty in managing a population at risk

investigate the use of a simple index like Population Viability Analysis models for
managing populations and respond to its effectiveness in a particular example

. éﬁ use the Internet to collect two articles on managing for biodiversity and examine
) the use of risk assessment in the program

|(’:':r3 in conserving a species listed in the bioinformatics section of the Melbourne

®) Museum website; investigate the role of environmental impact assessment,
precautionary principle and statistical power calculations in analysing the
application of scientific data to environmental risk assessment; present the
analysis in the form of a structured report

examine the use of a population model, such as Population Viability Analysis, in
predicting a simple extinction risk index for a threatened population (examples of
populations under threat include the eastern barred bandicoot, southern brown
bandicoot, leadbeater’s possum, greater bilby, powerful owl, helmeted honeyeater,
matchstick banksia)
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Unit 4: Ecological sustainability

AREA OF STUDY 1: Pollution and health

Outcome 1 Examples of learning activities

Describe the * introduction of key terms, processes

characteristics of

pollutants, and evaluate - discuss the definition of pollutant and distinguish between environmental
management options human health, health of the environment and environmental hazards

for reducing the risk of

a pollutant affecting the - compare the characteristics of a point and diffuse source of pollution,
health of the environment e.g. ingesting a carcinogen (point pollutant source) and exposure to smoke
and humans. (diffuse pollutant source)

- describe the characteristics of mercury and sulfur dioxide as pollutants

- discuss the role and variety of pollutant sinks and the issue of diluting the
effect of pollutants; carry out experiment/s to simulate the dilution effect
with non-toxic substances

- use practical work to simulate a stream and the effect on the dissolved
oxygen content while increasing nitrogenous nutrients into the stream

e selected pollutant

- design practical investigations to assess the effectiveness of cleaning up oil
spills in an aquatic environment (e.g. cleaning of feathers using different
cleaning agents or absorbing oil on the surface of water)

use the Internet or printed scientific journals to collect and report on two
scientific articles that discuss emerging health problems; examples include
issues associated with endocrine disrupters which affect hormonal actions,
pollutants that impair body and brain development in developing organisms
or pollutants associated with increased incidence of asthma

- assess the role of the Environmental Protection Authority, Victoria in managing
risk to health of environment or communities

- investigate the impact of litter in a local catchment; classify the categories of
litter and its potential sources, and suggest methods to reduce the litter

- read and analyse an organisation’s environmental risk/management
assessment plan; construct a diagram of the waste/pollutants that are
produced and evaluate the effectiveness of the organisation’s strategies
to reduce the effects

- use data to evaluate the impact on the quality of air in urban areas of relevant
Australian Design Rules for motor vehicles

\; — research how mercury and sulfur dioxide are introduced into the environment;
present flow diagrams to show the pathway of mercury and sulfur dioxide
pollutants as they move through the environment from various sources

to sinks
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- discuss the relative significance of the following characteristics in the health
effects of sulfur dioxide and mercury as pollutants: persistence, mobility,
exposure, and bioaccumulation

- list strategies that are used to reduce the effects of mercury and sulfur
dioxide pollution

- identify a pollutant in the local area and collect appropriate data safely from
fieldwork to describe and analyse its physical and chemical properties;
record all data in a logbook

- determine the sources of the selected pollutant

- describe the transport mechanisms of the selected pollutant and relate
them to its physical and chemical characteristics

. % - use datalogging in the field to investigate the effects of a selected pollutant,
2 e.g. exposure, dosage, chronic and acute toxicity, allergies, specificity and
synergistic action

- collect field data to investigate the effect on surrounding water, air or soil
quality as a result of the selected pollutant

- assess the credibility of primary data collected about the selected pollutant

- analyse data to discuss the human and environmental health effects of the
selected pollutant

- develop and evaluate a protocol to overcome the problems caused by
the pollutant

- outline other protocols or strategies that are or could be used to reduce the
effects of the selected pollutant

Detailed example

CHARACTERISTICS OF MERCURY AND SULFUR DIOXIDE

The class divides into two pairs or two teams to 3. Discussing the relative significance of the
complete the four items of the research task with following characteristics in the health effects of
each focusing on either sulfur dioxide or mercury. mercury and sulfur dioxide
They then report their findings back to the class, * persistence
perhaps using PowerPoint, web pages, a poster or *  mobility
other aids.

®  exposure

All students develop a summary table of the general ) -
o *  Dbioaccumilation.
characteristics of each pollutant.
. . 4. Listing strategies that are used to reduce the
The research includes: o .
effects of mercury and sulfur dioxide pollution.
1. Describing how mercury and sulfur dioxide are

. ) b Extension: List the similarities and differences
introduced into the environment.

in characteristics of each pollutant and discuss

2. Presenting flow diagrams to show the pathway how these characteristics influence the success
of mercury and sulfur dioxide pollutants as of strategies used to reduce the effects of each
they move through the environment from their pollutant.

various sources to sinks.
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AREA OF STUDY 2: Applied environmental science

Outcome 2 Examples of learning activities

Use the principles discuss the principles and goals of Ecologically Sustainable Development (ESD)
of ecologically and environmental management

sustainable

development and ’:3 visit the International Standards Organisation’s website to gain information on
environmental e0%J environmental management systems (EMS) and identify the major components of
management to an EMS

evaluate a selected

environmental science identify how Life Cycle Analysis can help organisations develop strategies for the
project. minimisation of waste

examine the waste of a bin in the school/house (ensure gloves and tongs are
used); classify and analyse the categories of waste and recommend the major
headings of a waste minimisation plan to reduce the waste at school’home

investigate an Environmental Impact Assessment statement for a specific project
and describe the processes involved in identifying and assessing the impact of the
human activity on the environment

debate the significance of ecologically sustainable development and environmental
management practices

. éh research an example of an activity classed as ecotourism and assess its impacts
0% on the environment; discuss the strategies used to manage these impacts and
assess them using the goals of Ecologically Sustainable Development (ESD)

select an environmental project undertaken by a business, industry or government
agency and use it to study its environmental risks and impacts, how to reduce
these risks and impacts, then evaluate the effectiveness of the strategies
implemented

collect scientific data which provides evidence of the organisation’s environmental
management strategies and examine the validity of the data

identify how environmental regulation affects the operation of the activities
undertaken by the selected organisation

discuss the influence of local communities, media, government agencies and
lobby groups on the operation of the activities undertaken by the selected
organisation and in encouraging responsible environmental practices

use scientific data and the goals of ESD to develop or evaluate a management
plan for the selected environment science project

evaluate the development and use of environmental impact assessment for major

infrastructure projects, e.g. roads, shipping channels, airports or for revegetation
plans of a mining company

VCE STUDY DESIGN 49



Advice for teachers

ENVIRONMENTAL SCIENCE

Detailed example

ECOTOURISM AND ECOLOGICALLY SUSTAINABLE DEVELOPMENT (ESD)

As a class research decide upon a definition of
ecotourism. Compare your definition with that given
on the Ecotourism Australia website.

Brainstorm a list of ecotourism activities that
members of your class have participated in over the
past 12 months.

Select and research an example of an activity
classed as ecotourism and assess its impact on the
environment. You may wish to use ‘determine the
applicability of cradle to grave’ or ‘life cycle analysis
techniques’ in this assessment.

50

Discuss the strategies used to manage these
impacts and assess their effectiveness using

the concept of ESD. An Australian Government
definition of ESD was given in the 1992 National
Strategy for Ecologically Sustainable Development:

‘Using, conserving and enhancing the community’s
resources so the ecological processes, on which
life depends, are maintained, and the total quality of
life, now and in the future, can be increased’.

To achieve this, development activity like
ecotourism should also try to minimise the
consumption of raw materials and the generation
of wastes.
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SCHOOL-ASSESSED COURSEWORK

In Units 3 and 4 teachers must select appropriate tasks from the assessment table provided for each unit. Advice
on the assessment tasks and performance descriptors to assist teachers in designing and marking assessment
tasks will be published by the Victorian Curriculum and Assessment Authority in an assessment handbook. The
following is an example of a teacher’s assessment program using a selection of the tasks from the Units 3 and 4
assessment tables.

Outcomes Marks allocated Assessment tasks
Unit 3 A written report that analyses the findings from practical
Outcome 1 work conducted on energy radiation, dissipation,
Describe the princioles of enerav. and relate 20 re-absorption, re-emission and their relationship to the
principie 9y, an enhanced greenhouse effect.
them to the contribution of one fossil and one
non-fossil energy source to the enhanced A report in a poster format that summarises the
greenhouse effect. 20 contribution of the development of one fossil and
one non-fossil energy source to the enhanced
greenhouse effect.
Outcome 2 . .
Describe the characteristics of biodiversity, A report on the.Spot-talled Quoll presented in a
and evaluate strategies to reduce the effects 30 combination of.
of threatening processes on one selected ¢ anoral report
endangered animal. ¢ amultimedia presentation.
Outcome 3 A written report which analyses the use of scientific
Explain how scientific data is applied to the 30 data available in the bioinfprmatics section of the
assessment of environmental risk in ensuring Melbourne Museum website to develop a proposed
biodiversity. management plan for a population.
Total marks for Unit 3 100
Unit 4 A summary report on the findings of the characteristics
Outcome 1 25 of the selected pollutant in the local area using data
Describe the characteristics of pollutants, and from the student's log ook
evaluate management options for reducing the An evaluation of management strategies to reduce
risk of a pollutant affecting the health of the 25 the risks of the selected pollutant on humans and the
environment and humans. environment, using primary and/or secondary data.
Outcome 2 05 A test focusing on ESD principles and how they apply
Use the principles of ecologically sustainable to a selected environmental science project.
development and environmental management A report using scientific data to evaluate an
. eyaluate a selected environmental science 25 environmental management plan relating to a selected
project. environmental science project.
Total marks for Unit 4 100
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SUITABLE RESOURCES

Courses must be developed within the framework of the study design: the areas of study, outcome

statements, and key knowledge and skills.

Some of the print resources listed in this section may be out of print. They have been included because
they may still be available from libraries, bookshops and private collections.

At the time of publication the URLs (website addresses) cited were checked for accuracy and
appropriateness of content. However, due to the transient nature of material placed on the web, their
continuing accuracy cannot be verified. Teachers are strongly advised to prepare their own indexes
of sites that are suitable and applicable to the courses they teach, and to check these addresses prior

to allowing student access.
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Department of Environment, Sports and Territories 1996, Fire
and Biodiversity: Effects and Effectiveness of Fire Management,
Canberra.

Department of Natural Resources and Environment 1998, Blue
Green Algae, 3rd edn, East Melbourne.

Department of Natural Resources and Environment 1999, The
Forest Fieldwork File, East Melbourne.

Department of Natural Resources and Environment 1996, Code
of Practice: Practices for Timber Production, Revision Number 2,
East Melbourne.

Department of Natural Resources and Environment 1996,
Biological Quality of Drinking Water: Questions and Answers,
East Melbourne.

Department of Natural Resources and Environment 1999,
Fire in the Australian Landscape, East Melbourne.
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Department of Natural Resources and Environment 1998,
Leadbeater’s Possum Recovery Plan 1998-2002, East
Melbourne.

Department of Natural Resources and Environment 1997,
Saltwatch - A Resource Book for Schools, rev edn, East
Melbourne.

Department of Natural Resources and Environment 1998,
Forests and Fire: Spotlight on the Forest, East Melbourne.

Department of Natural Resources and Environment et al.
1997, Know Your Catchments, Victoria 1997: An Assessment
of Catchment Condition Using Interim Indicators, Victorian
Catchment and Land Protection Council and Environment
Protection Authority, East Melbourne.

Department of Water Resources 1989, An Environmental
Handbook, Melbourne.

Environment Conservation Council 1997, Box Ironbark Forests
and Woodlands: Investigation, Resources and Issues Report,
Melbourne.

Fairweather, PG & Napier, GM 1998, Environmental Indicators
for National State of the Environment Reporting: Inland Waters,
Department of the Environment, Canberra.

Ferguson, IS 1996, Sustainable Forest Management, Oxford
University Press, Melbourne.

Fineberg, W 1993, Tapping into the Future, Melbourne Water &
STAV Publishing, Melbourne.

French, PW 1997, Coastal and Estuarine Management,
Routledge, London.

Gilbert, A 1992, No Garbage, Thomas C. Lothian, Port
Melbourne.

Greening Australia 1995, Local Greening Plans: A Guide for
Vegetation and Biodiversity Management, Greening Australia,
Canberra.

Hamblin, A 1998, Environmental Indicators for National State
of the Environment Reporting: The Land, Department of the
Environment, Canberra.

Happs, JC & Kinnear, A 1992, Soil Degradation: An Australian
Perspective, Longman Cheshire, Melbourne.

Hawking, JH & Smith, FJ 1997, Colour Guide to Invertebrates of
Australian Inland Waters, |dentification Guide No. 8, Cooperative
Research Centre for Freshwater Ecology, Albury.

Holper, P 1994, Atmosphere: Weather, Climate and Pollution,
Cambridge University Press, Cambridge.

Huggett, R 1997, Environmental Change: The Evolving
Ecosphere, Routledge, London.

Ingram, BA, Hawking, JH & Shiel, RJ 1997, Aquatic Life in
Freshwater Ponds: A Guide to the Identification and Ecology
of Life in Aquaculture Ponds and Farm Dams in SE Australia,
Identification Guide No. 9, Cooperative Research Centre for
Freshwater Ecology, Albury.

Kimmins, H 1997, Balancing Act: Environmental Issues in
Forestry, 2nd edn, UBC Press, Vancouver.

King, T 1998, Ecology, 2nd edn, Thomas Nelson & Sons, London.

Landcare Victoria 1996, Landcare Fieldguide: An Introduction
to Land Degradation, Melbourne.

54

Lindenmayer, D 1996, Wildlife or Woodchips: Leadbeater’s
Possum - A Test Case for Sustainable Forestry, University of
New South Wales Press, Sydney.

Lubczenko, V &Kruger, T 1994, Waterwatch: A Community Water
Quality Monitoring Manual for Victoria, Victorian Community
Water Quality Monitoring Task Group, Melbourne.

Manton, MJ & Jasper, JD 1998, Environmental Indicators for
National State of the Environment Reporting: The Atmosphere,
Department of the Environment, Canberra.

Mitchell, P 1990, The Environmental Condition of Victorian
Streams, Department of Water Resources, Melbourne.

Murphy, B & Nance, D 1999, Earth Science Today, Brooks/Cole,
Pacific Grove.

National Forest Inventory 1998, Australia’s State of the Forest
Report 1998, Bureau of Rural Sciences, Canberra.

Newton, P et al. 1998, Environmental Indiicators for National State
of the Environment Reporting: Human Settlements, Department
of the Environment, Canberra.

Norton, TW & Dovers, SR (eds) 1994, Ecology and Sustainability
of Southern Temperate Ecosystems, CSIRO Publications, East
Melbourne.

Oliver, J (ed) 1997, Field Activities for Coastal and Marine
Environments, Marine Education Society of Australia,
Indooroopilly.

Olsen, P 1998, Australia’s Pest Animals: New Solutions to Old
Problems, Bureau of Rural Sciences, Canberra.

Recher, HF, Lunney, D &Dunn, 1 1986, A Natural Legacy: Ecology
in Australia, Pergamon, Sydney.

Roe, R & Smith, C 1996, Rain and Drain Chemistry: Atmospheric
and Stormwater Pollution, Melbourne Water & STAV Publishing,
Melbourne.

Saunders, D, Margules, C & Hill, B 1998, Environmental
Indicators for National State of the Environment Reporting:
Biodiversity, Department of the Environment, Canberra.

Timbrell, JA 1995, Introduction to Toxicology, 2nd edn, Taylor
and Francis, London.

Victorian Association for Environmental Education, Duke, G, &
Preuss, P 1996, Investigating Australian Ecosystems, Cambridge
University Press, Melbourne.

Victorian Association for Environmental Education, 2001,
Monitoring Ecosystems, VAEE, Carlton.

Ward, T, Butler, E & Hill, B 1998, Environmental Indicators for
National State of the Environment Reporting: Estuaries and the
Sea, Department of the Environment, Canberra.

UNITS 3 AND 4

Australian Greenhouse Office 1998, The National Greenhouse
Strategy: Strategic Framework for Advancing Australia’s
Greenhouse Response, Canberra.

Australian Minerals Industry 1996, Code for Environmental
Management, Minerals Council of Australia, Dickson.

Beattie, A 1995, Biodiversity: Australia’s Living Wealth, Reed
Books, Sydney.

VCE STUDY DESIGN



ENVIRONMENTAL SCIENCE

Advice for teachers

Blunden, J & Reddish, A (eds) 1991, Energy, Resources and
Environment, Hodder & Stoughton, London.

Brouwer, D 1998, Fertilisers for Your Farm - Their Role in the
Environment, New South Wales Agriculture, Orange.

Brown, AL, Lawler, B & Smith, D 1995, Rural Safety - Chemicals
and Dangerous Substances, Inkata Press, Melbourne.

Bureau of Meteorology 1999, Weather, Climate and Health,
Melbourne.

Burgman, MA & Lindenmayer DB 1998, Conservation Biology
for the Australian Environment, Surrey Beatty & Sons, Chipping
Norton.

Cowie, J 1998, Climate and Human Change: Disaster or
Opportunity, Parthenon Publishing, Carnforth.

Crabb, P 1993, The Murray-Darling Basin: A Resource at Risk,
Longman, South Melbourne.

Department of the Environment, Sport and Territories 1994,
Australia’s Biodiversity: An Overview of Selected Significant
Components, Canberra.

Department of the Environment, Sport and Territories 1992,
National Strategy for Ecologically Sustainable Development,
Canberra.

Department of the Environment, Sport and Territories 1996, The
National Strategy for the Conservation of Australia’s Biological
Diversity, Canberra.

Department of Natural Resources and Environment 1998,
Victoria’s Biodiversity: Directions in Management, East
Melbourne.

Department of Natural Resources and Environment 1998,
Victoria’s Biodiversity: Our Living Wealth, East Melbourne.

Department of Natural Resources and Environment 1998,
Victoria’s Biodiversity: Sustaining Our Living Wealth, East
Melbourne.

Dobson, A 1998, Conservation and Biodiversity, WH Freeman
& Company, New York.

Elliott, D 1997, Energy, Society and the Environment, Routledge,
London.

Farmer, A 1997, Managing Environmental Pollution, Routledge,
London.

Gasto, KJ & Spicer, JI 1998, Biodiversity: An Introduction,
Blackwell Science, Oxford.

Gray, AT 1996, The Earth Garden Book of Alternative Energy,
Lothian Books, Port Melbourne.

Harvey, N 1998, Environmental Impact Assessment: Procedures,
Practice and Prospects in Australia, Oxford University Press,
Melbourne.

Henderson-Sellers, A &Blong, R 1989, The Greenhouse Effect:
Living in a Warmer Australia, New South Wales University
Press, Sydney.

Holgate, ST et al. 1999, Air Pollution and Health, Academic
Press, London.

Hore-Lacy | 1992, Mining and the Environment, 4th edn,
Australian Mining Industry Council, Adelaide.
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Hore-Lacy | 1997, Nuclear Electricity, 4th edn, Uranium
Information Centre, Melbourne.

Houghton, J 1997, Global Warming: The Complete Briefing, 2nd
edn, Cambridge University Press, Cambridge.

Ih-fei Liu, P 1998, Introduction to Energy and the Environment,
Van Nostrand Reinhold, New York.

Lawrence, | & Breen, P 1998, Design Guidelines: Stormwater
Pollution Control Ponds and Wetlands, Cooperative Research
Centre for Freshwater Ecology, Albury.

National Greenhouse Advisory Committee 1995, Warming to
the Issue: Australian Science Comes to Grips with Greenhouse,
Department of the Environment, Sport and Territories,
Canberra.

Oates, N 1994, Managing Your Wetland, Department of
Conservation and Natural Resources, East Melbourne.

Peck, S 1998, Planning for Biodiiversity: Issues and Examples,
Island Press, Washington DC.

Pratley, J & Robertson, A (eds) 1998, Agriculture and the
Environmental Imperative, CSIRO Publishing, Melbourne.

Schreier, H 1989, Asbestos in the Natural Environment, Elsevier
Science, New York.

Short, K 1994, Quick Poison, Slow Poison - Pesticide Risk in
the Lucky Country, Envirobook, Sydney.

Smith, D 1994, Saving a Continent: Towards A Sustainable
Future, University of New South Wales, Sydney.

Victorian Association for Environmental Education, Duke, G,
Preuss, P & Rodgers, R 1998, A Sustainable Earth, Cambridge
University Press, Melbourne.

Victorian Association for Environmental Education 1992, Energy
and the VCE, Victorian Association for Environmental Education,
Melbourne.

Victorian Association for Environmental Education, 2001, Issues
of Sustainability, VAEE, Carlton.

Ward, S & Warren, RP 1998, Mine Rehabilitation Handbook, 2nd
edn, Minerals Council of Australia, Dickson.

BULLETINS/PUBLICATIONS

UNITS 1 AND 2

Produced by the Environment Protection Authority (refer to their
catalogue/website for further information):

General

State Environment Protection Policies (SEPP) on Air, Noise and
Water, various.

Air

A Guide to the Measurement and Analysis of Noise, 1994.
A Guide to Sampling and Analysis of Air Emissions, 1995.
Air Emissions Inventory: Port Phillip Region, 1998.

Air Monitoring Data 1992-1995, 1997.

Air Monitoring Data 1996, 1998.
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Air Pollution Health Effects, Air Quality Objectives in Victoria, 1990.
Air Quality Management Plan: Improving Geelong’s Air Quality, 1998.

Ambient Air quality in the Port Phillip Control Region 1978-1993
(Compliance with Objectives and Observed Trends), 1995.

Annoyed by Noise, 1994.
Community Access to Air Monitoring, 1998.

Managing Air Quality: The Port Phillip Region Air Quality
Management Plan, 1997.

Motor Vehicle Emissions in Melbourne: Their Environmental
Impact, 1994.

Noise Control Guidelines, 1997.
Smog Alerts in Melbourne, 1993.
What is Air Pollution, 1990.

Soil

Acid Sulphate Soil and Rock, 1999.

Preventingand Managing Contaminated Land Draft State Environment
Protection Policy (Prevention and Management of Contamination of
Land) and Draft Policy Impact Assessment, 1998.

Waste
Classification of Wastes, 1995.
Potential Contaminating Land Uses, 1995.

Regional Waste Management Plans, 1997.

Water

A Guide to the Sampling and Analysis of Water and Wastewater,
6th edn, 1995.

Ballast Water and Exotic Marine Organisms, 1998.

Ballast Water, Hull Fouling and Exotic Marine Organism
Introductions via Ships: A Victorian Study, 1996.

Beachwatch Review, 1998.
Preliminary Nutrient Guidelines for Victorian Inland Streams, 1995.

Rapid Bioassessment of Victorian Streams: The Approach and
Methods of EPA, 1998.

River Health Bulletin: Biological Assessment of Rivers and
Streams, 1998.

River Health Bulletin: The Health of the Streams in the Yarra
Catchment, 1998.

River Health Bulletin (for various Victorian streams/catchments).
The Western Port Marine Environment, 1998.
Water Quality Trends in Fresh Waters (1984-1996), 1998.

UNITS 3 AND 4

Produced by the Environment Protection Authority (refer to their
catalogue/website for further details):

General
Cleaner Production Case Studies, 1997.
Environmental Guidelines for Major Construction Sites, 1996.

Tradeable Permit Systems: An Overview, 1995.
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Air
Climate Change and Snow Cover Duration in the Victorian
Alps, 1994,

Extreme Events and the Impact of Climate Change on Victoria’s
Coastline, 1996.

Global Warming Cool It! A Home Guide to Reducing Energy
Costs and Greenhouse Gases, 1997.

Greenhouse Saving Office Equipment, 1993.

Industrial Waste Management Policy: Control of Ozone Depleting
Substances, 1997.

Lead in Air, 1994.
School Greenhouse Saver, 1994.

The Enhanced Greenhouse Effect: National and International
Developments, 1996.

The Greenhouse Effect and Ozone Depletion, 1994.

Victorian Transport Externalities Study, Volume 3: Strategies
for Reducing Emissions of Greenhouse Gases and Ozone
Precursors from Land-based Transport, 1994.

Work Greenhouse Saver, 1992.

Soil

Industrial Waste Management Policy (Waste Acid Sulphate
Soils), 1998.

Management of Waste Contaminated Soil and Low Level
Contaminated Soil, 1998.

Waste

Guidelines for Preparation of Waste Management Plans, 1998.

Guidelines for Preparing Waste Assessments: A Practical Guide
Towards Cleaner Production, 1994.

Guidelines for the Management of Materials and Wastes
Containing Polychlorinated Biphenyls (PCBs) at a Concentration
Between 2 and 50 Milligrams per Kilogram, 1996.

Industrial Waste Management Policy National Pollutant Inventory,
1998.

Industrial Waste Management Policy: Waste Minimisation, 1996.

Industrial Waste Strategy: Zeroing in on Waste Pathways to
Cleaner Production for Victorian Industries, 1998.

Introducing Waste Management Plans, 1993.

Transport and Disposal of Asbestos Waste, 1997.

Water

Cleaner Production and the Water Industry, 1993.
Managing Sewage Discharges to Inland Waters, 1995.
Mercury in Fish from Corio Bay, 1992.

Mercury in the Sediments of Corio Bay, 1992.

Point Source Discharges to Streams: Protocol for In-stream
Monitoring and Assessment, 1998.
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KITS AUDIOVISUAL
Units 1 and 2 Units 1 and 2

Clean Air - what’s in it for us? An Air Pollution Program
for Secondary Students (Airwatch), 2002, Department of
Environmental Protection, Government of Western Australia.

CAT Kit: A Resource for Schools, Department of Conservation
and Natural Resources, East Melbourne.

Conserving Box-Ironbark Forests in Victoria Education Kit,
Vian Gameren, M 1996, Department of Natural Resources and
Environment, East Melbourne.

Protecting Our Seas Kit, 2001 Marine Environment Protection
Services.

Saltwatch - A Resource Package for Schools, rev edn 1995,
Victorian Salinity Program.

Water Watch Education Kit, Van Gameren, M 1997, Water Watch
Victoria & Barwon Water, Melbourne.

Why Worry About Salt?, Geography Teachers’ Association of
Victoria & Rural Water Commission of Victoria, 1987.
Units 3 and 4

A Cleaner Australia 2001, Commonwealth Environmental
Protection Agency, Canberra.

JOURNALS/NEWSLETTERS
Australian Geographic, Australian Geographic Society.

Australian Journal of Environmental Education, Australian
Association for Environmental Education.

Australian Science Teachers’ Journal, Australian Science
Teachers Association.

Biolinks, Biodiversity Newsletter.

ECOS, CSIRO.

Eingana, Victorian Association for Environmental Education.
Environmental Science and Technology Journal

FOE Newsletter, Friends of the Earth.

Greenpeace Australia News, Greenpeace Australia.

Habitat, Australian Conservation Foundation.

Labtalk, Science Teachers’ Association of Victoria.

Nature

New Scientist

Outlook, Department of Natural Resources and Environment.
Parkwatch, Victorian National Parks Association.

Scientific American

Shorelines, Environment Australia.

The Web, Threatened Species Network.

VCE STUDY DESIGN

Australian Ecosystems, Series 1 1994, Video Education
Australia.

Australian Ecosystems, Series 2 1996-97, Video Education
Australia.

Biological Fieldwork 1994, Video Education Australia.

Biological Fieldwork 2: Investigating Marine Ecosystems 1995,
Video Education Australia.

Biological Seatbelts 1997, Video Education Australia.
The Biophysical Environments 1998, Classroom Video.
Eating the Future 1994, Video Education Australia.

Ecosystems: Managing Natural Resources 1994, Video
Education Australia.

Ecosystems, Energy, Climate 1994, Learning Essentials.
The Environment 1994, Video Education Australia.

The Island Ecosystem 1996, Video Education Australia.
Invaders of the Outback 1992, Video Education Australia.
Is Breathing a Health Hazard? 1998, Video Education Australia.
The Invaders 1994, Video Education Australia.

A Land Fit for Quolls 1992, Video Education Australia.
Life in the Balance, Video Education Australia.

The Nitrogen Cycle 1994, Video Education Australia.

The Reef Ecosystem 1996, Video Education Australia.
The Principles of Ecology 1994, Learning Essentials.
Rainforest 1994, Classroom Video.

Rhythms of Life 2002, ABC Video Program Sales.

Salting the Earth, Video Education Australia.

Units 3 and 4

Applying Environmental Science - A Land Rehabilitation Case
Study 2002, Classroom Video.

Chemical Analysis 2 1994, Video Education Australia.
Climate Control Series 1997, Video Education Australia.
Ecotourism 2002, Video Education Australia.

Energy Conservation 2002, Video Education Australia.
Energy Development 1991, Video Education Australia.

Environmental Impact Assessment: Process and Politics 1998,
Classroom Video.

Future Climates 1997, Video Education Australia.

Forecasts for Sun Safety 1996, Cooperative Research Centre
for Southern Hemisphere Meteorology.

Preserving the Legacy 1996, EMA.
Renewable Energy 2002, Video Education Australia.
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CD-ROMs

Australia: State of the Environment 1996 (plus Teachers’
Study Guide) 1996, (IBM and Macintosh), CSIRO Publishing,
Collingwood.

Our Environment (Australia Advances Series) 2003 CSIRO Publishing.

Units 1 and 2

The Bay: An Ecological Management Game 1997 (IBM and
Macintosh), CSIRO.

The Biosphere (IBM and Macintosh), CyberEd.

Earth Matters: An Environmental Geology, 1998 (IBM), WH
Freeman & Company, New York.

Ecotrekker: An Environmental Mystery 1995 (IBM and
Macintosh), CSIRO.

Environment Series 1: Water & Environment Series 2: Land and
Air 1996 (IBM), Thomas Nelson & Sons.

Introduction to the Environment 1994 (IBM), Thomas Nelson
& Sons.

Lagoon: A Marine Ecosystem Simulation 2002, CSIRO
Publishing.

Photosynthesis 1999 (IBM and Macintosh), CyberEd.

Port Phillip Bay Environmental Study Technical Reports 1999
(IBM and Macintosh), CSIRO Publishing, Collingwood.

Units 3 and 4

Australian Home Greenhouse Scorecard 1995 (IBM and
Macintosh), Environment Protection Authority.

The Australian Greenhouse Calculator 2001 EPA Victoria.
Climate Change 1999 (IBM), Video Education Australia.

Risk-Integrated Software for Clean-ups (RISC) (IBM), BP and
OTEK Australia.

WEBSITES

The WWW Virtual Library catalogue. Click on category or search.
www.vlib.org

Australian Broadcasting Commission Gateway to the Environment
www.abc.net.au/science/planet/

Australian Government Environment Portal
www.environment.gov.au/index.html

Best Environmental Directories
www.ulb.ac.be/ceese/meta/cds.html

Department of Environment and Heritage
www.deh.gov.au/education/

CyberEd Inc.
www.cyber-ed.com

Envirolink
www.envirolink.org/

Environment Education Network
www.sofweb.vic.edu.au/EEN/index.htm

Environmental Inquiry at Cornell University
http://ei.cornell.edu/
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Environmental Organisation (Web Directory)
http://webdirectory.com

Environment Protection Authority (Victoria)
www.epa.vic.gov.au/

EME Corporation
www.emescience.com/

Greenpeace Australia
www.greenpeace.org.au/

Land and Water Resources Research and Development
Corporation
www.lwrrdc.gov.au

Linkages - a multimedia resource on environment and
development

www.iisd.ca/

Nova (Australian Academy of Science)
www.science.org.au/nova

Quantum
www.abc.net.au/quantum/gcool.htm

Science Links for Education (Flinders University)
www.lib.flinders.edu.au/resources/sub/education/science.
html

UK National Grid for Learning - Environmental Teaching
Resources
www.e4s.org.uk/

Victorian Association for Environmental Education
www.vaee.vic.edu.au/

Victorias Environment Gateway
www.environment.vic.gov.au

World Resources Instsitute
www.wri.org/

World Wildlife Fund
www.worldwildlife.org/

Units 1 and 2

Airwatch
www.airwatch.gov.au/teacher/aboutAirwatch.pasp
Algae

www.botany.uwc.ac.za/algae/

A Guidebook to Environmental Indicators (CSIRO)
www.csiro.au/csiro/envind/index.htm

Australian Marine Qil Spill Centre
www.aip.com.au/amosc

Dynamic Earth
http://pubs.usgs.gov/publications/text/dynamic.html

Ecosystems
www.marietta.edu/%7Ebiol/102/ecosystem.html

EPA monitoring air quality stations
www.epa.vic.gov.au/extdemos/ag4kids/station_map.asp

Fertiliser Industry of Australia Inc.
www.fifa.asn.au/

Fragile Ecosystems
www.es.mq.edu.au/hsc/fra_eco/0.htm

LandCare Field Guide
www.netc.net.au/enviro/fguide/
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Marine Environment Protection
www.amsa.gov.au/

Melbourne Water
www.conservewater.melbournewater.com.au/

Parks Victoria
www.parks.vic.gov.au/

RACV Car Ecometer
http://motoring.racv.com.au/racvm/service/environment6.cfm

Saltwatch
www.saltwatch.org.au/

State of the Environment Australia
www.deh.gov.au/soe/

Tree of Life Web Project
http://tolweb.org/tree/phylogeny.html

Waterwatch Australia
www.waterwatch.org.au

Water Quality Assessment
www.nre.vic.gov.au/vwrmn

Units 3 and 4

ABS energy

www.abs.gov.au/ausstats/abs %40.nsf/b06660592430724fc
a2568b5007b86193¢48092d51139cd6ca256a4e000198b7!
OpenDocument

Australian Greenhouse Office
www.greenhouse.gov.au/

Australian Museum
www.austmus.gov.au/biodiversity/

Biodiversity Indices
www.saj.usace.army.mil/projects/biodivind2ndrev.htm
www.miljolare.no/virtue/biodiversity/biodiversity_index.php

Bioinfomatics at Melbourne Museum
www.museum.vic.gov.au/bioinformatics/

Biolinks (Biodiversity Newsletter)
www.erin.gov.au/life/general_info/biolinks/biolinks.html

Biotechnology Australia
www.biotechnology.gov.au/
CITES
www.cites.org/index.html
CitiPower
www.citipower.com.au/
Coal21
www.coal21.com.au/

Department of Environment and Heritage
www.deh.gov.au/

Department of Infrastructure
www.doi.vic.gov.au/

Ecological Footprint
www.lead.org/leadnet/footprint/intro.htm

EcoRecycle
www.ecorecycle.vic.gov.au

Ecologically Sustainable Development
www.deh.gov.au/esd/index.html

VCE STUDY DESIGN

Endemism
www.austmus.gov.au/factsheets/endemism.htm
www.austmus.gov.au/factsheets/mammals.htm

Energy Efficiency and renewable energy
www.eere.energy.gov/

Energy Information
www.eia.doe.gov/

Endangered Species Program
www.deh.gov.au/biodiversity/threatened/

Environment Management Tools
www.gdrc.org/uem/e-mgmt.html

Environment Protection Authority, NSW: Living with Lead
www.epa.nsw.gov.au/leadsafe/links.htm

Fossil Energy
www.fe.doe.gov/education/energylessons/

Greenhouse Effect
http://planetguide.net/book/chapter_3/greenhouse_effect.
html

Hydro Energy
www.snowyhydro.com.au/

Kyoto Protocol
www.greenhouse.gov.au/international/kyoto/index.html

International Standardisation for Organisations (ISO)
WWW.is0.0rg/
www.iso.org/iso/en/prods-services/otherpubs/iso14000/
application.pdf

Mercury Fact Sheet
www.usgs.gov/themes/factsheet/146-00/
http://wi.water.usgs.gov/pubs/FS-216-95/

Modelling Climate Change
www.dar.csiro.au/publications/greenhouse_2000b.htm

National Environment Protection Council
www.ephc.gov.au/

National Greenhouse Strategy
http://ngs.greenhouse.gov.au/

Nuclear Energy
www.science.org.au/nova/002/002key.htm
www.uic.com.au/

Powercor PCBs
www.powercor.com.au/environment/VCEQ_intro.htm

Pesticides
http://extoxnet.orst.edu/fags/pesticide/pesthome.htm

RAMSAR
www.deh.gov.au/water/wetlands/

Risk Management
http://riskmanagement.com.au/

Standards Australia
www.standards.com.au

Sulfur Dioxide in Australia
www.deh.gov.au/atmosphere/airquality/sulfurdioxide.html
www.deh.gov.au/soe/2001/atmosphere/atmosphere05-3.html

Sustainable Development and Healthy Environments, World
Health Organisation
www.who.int/peh/
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Sustainable Energy Authority
www.seav.vic.gov.au/

Sustainability Knowledge Network
http://avel.edu.au/

UNSW School of Environmental Engineering
www.civeng.unsw.edu.au/

Victoria’s Greenhouse Strategy
www.greenhouse.vic.gov.au/

Victoria’s Flora and Fauna Guarantee Act 1998
www.dse.vic.gov.au/dse/nrenpa.nsf/LinkView/0488335CD48
EC1424A2567C10006BF6DB4F254CBD292B50F4A256817
002AFF40

Waste Management and Environment
www.wme.com.au/

Wildlife corridors
www.abc.net.au/science/news/stories/s668373.htm

Wind Energy
www.pacifichydro.com.au/

Zoos Victoria
WWW.Z00.0rg.au/

ORGANISATIONS

Australian Conservation Foundation
340 Gore Street

Fitzroy 3065

Tel: (03) 9416 1166

Fax: (03) 9416 0767

Email: acfenv@peg.apc.org
Website: www.acfonline.org.au/

Bureau of Meteorology
150 Lonsdale Street
Melbourne 3001

Tel: (03) 9669 4984

Fax: (03) 9669 4964
Website: www.bom.gov.au

Centre for Education and Research in Environmental Strategies
(CERES)

8 Lee Street

Brunswick 3057

Tel: (03) 9387 4472

Fax: (03) 9381 1844

Email: ceres@internet.com.au

Website: www.ceres.vic.edu.au

Commonwealth Scientific and Industrial Research Organisation
(CSIRO)

Bag 10

Clayton South 3169

Tel: 1300 363 400

Fax: (03) 9545 2175

Email: enquires@csiro.au

Website: www.csiro.au

Didasko (Formerly Education Media Australia (EMA)
833 Dandenong Road

East Malvern 3145

Tel: (03) 95733900

Fax: (03) 95733901

Email: info@ema.com.au

Website: www.ema.com.au
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Environment Protection Authority
40 City Road

Southbank 3006

Tel: (03) 9695 2700

Fax: (03) 9695 2780

Website: www.epa.vic.gov.au/

Environment Victoria Inc.
19 O’Connell Street

North Melbourne 3051

Tel: (03) 9348 9044

Fax: (03) 9348 9055

Email: envict@peg.apc.org

Gould League of Victoria

PO Box 1117

Moorabbin 3189

Tel: (03) 9532 0909

Fax: (03) 9532 2860

Email: gould@gould.edu.au
Website: www.gould.edu.au/

Healesville Sanctuary
Badger Creek Road
Healesville 3777

Tel: (03) 5957 2800

Fax: (03) 5957 2870
Email: hs@zoo.org.au
Website: www.zoo.org.au/

Murray-Darling Basin Commission
7 Moore Street

Canberra 2601

Tel: (06) 6279 0100

Fax: (02) 6248 8053

Email: info@mdbc.gov.au
Website: www.mdbc.gov.au/

The Royal Melbourne Zoological Gardens
Elliott Avenue

Parkville 3052

Tel: (03) 9285 9300

Fax: (03) 9285 9350

Email: webmaster@zoo.org.au

Website: www.zoo.org.au/

Science Teachers’ Association of Victoria (STAV)
STAV House

5 Munro Street

Coburg 3058

Tel: (03) 9385 3999

Fax: (03) 9386 6722

Email: stav@netspace.net.au

Website: www.stav.vic.edu.au

Scienceworks

2 Booker Street

Spotswood 3015

Tel: (03) 9392 4800

Website: http://scienceworks.museum.vic.gov.au/

Victorian Association for Environmental Education
Statewide Resources Centre

150 Palmerston Street

Carlton 3053

Tel: (03) 9349 1806

Fax: (03) 9349 2050

Email: vaee@vaee.vic.edu.au

Website: www.vaee.vic.edu.au/
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Victoria’s Open Range Zoo at Werribee
K Road, Werribee

PO Box 460

Werribee 3030

Tel: (03) 9731 9600

Fax: (03) 9731 9606

Email: wz@zoo0.0rg.au

Website: www.zoo.org.au

Units 1 and 2

Australian Geological Survey Organisation
Jerrabombera Avenue and Hindmarsh Drive,
Symonston ACT 2609

PO Box 378

Canberra 2601

Tel: (02) 6249 9570

Fax: (02) 6249 9982

Email: glewis@agso.gov.au

Website: www.agso.gov.au

Conservation Volunteers Australia

62-74 Pickles Street

South Melbourne 3205

Tel: (03) 9686 5554

Fax: (03) 9686 5557

Email: melbourne@conservationvolunteers.com.au
Website: www.conservationvolunteers.com.au/

City West Water

Locked Bag 350

Sunshine 3020

Tel: (03) 9313 8478

Fax: (03) 9313 8239

Website: www.citywestwater.com.au

Great Barrier Reef Marine Park
2-68 Flinders Street

PO Box 1379

Townsville QLD 4810

Tel: (07) 4750 0700

Fax: (07) 4772 6093

Email: crcreef@jcu.edu.au
Website: www.gbrmpa.gov.au

Cooperative Research Centre for the Sustainable Development
of Tropical Savannas

Northern Territory University, NT 0909

Tel: (089) 46 68834

Fax: (089) 46 7109

Email: mfraser@bligh.ntu.edu.au

Website: http://savanna.ntu.edu.au

Cooperative Research Centre for Water Quality and Treatment
Private Bag 10

Salisbury SA 5108

Tel: (08) 8259 0211

Fax: (08) 8259 0228

Email: don.bursill@sawater.sa.gov.au

Website: www.med.monash.edu.au/epidemiology/crc

Cooperative Research Centre for Vertebrate Biocontrol
PO Box 84

Lyneham ACT 2602

Tel: (02) 6242 1768

Fax: (02) 6242 9242

Email: cre.office@dwe.csiro.au

Website: www.cse.csiro.au/index.htm

VCE STUDY DESIGN

Ecorecycle Victoria

Level 4

478 Albert Street

East Melbourne 3002

Tel: 1800 353 233

Fax: (03) 9639 3322

Email: mailbox@ecorecycle.vic.gov.au
Website: www.ecorecycle.vic.gov.au

Freshwater Discovery Centre

Snobs Creek

Eildon 3713

Tel: (03) 5774 2950

Fax: (03) 5774 2951

Website: www.sofweb.vic.edu.au/een/fresh.htm

Greening Australia (Victoria) Inc.

10 Buckingham Drive

Heildelberg 3084

Tel: (03) 9450 5300

Fax: (03) 9457 3687

Email: general@gavic.org.au

Website: www.greeningaustralia.org.au/GA/VIC/

Marine Discovery Centre

Victorian Institute for Marine Science

PO Box 114

Queenscliff 3225

Tel: (03) 5258 3344

Fax: (03) 5258 1435

Email: seastuff@mafri.com.au

Website: www.sofweb.vic.edu.au/een/marine.htm

Melbourne Water Corporation

Level 5

607 Burke Street

Melbourne 3000

Tel: (03) 9235 7100

Fax: (03) 9235 7200

Website: www.melbournewater.com.au/
Threatened Species Network (Victoria)
Tel: 1800 032 551

Email: tsnviv@ozemail.com.au

Website: www.wwf.org.au/About_WWF_Australia/How_we_
work/In_the_field/TSN/vic.php

Victorian Association of Forest Industries (VAFI)
320 Russell Street

Melbourne 3000

Tel: (03) 9662 1444

Fax: (03) 9662 3444

Yarra Valley Water
Private Bag 1

Mitcham 3121

Tel: (03) 9872 1490

Fax: (03) 9872 1379

Email: enquiry@yvw.com.au
Website: www.yvw.com.au

Video Education Australia (VEA)
111A Mitchell Street

Bendigo 3550

Tel: (03) 5442 2433

Fax: (03) 5441 1148

Email: vea@vea.com.au
Website: www.vea.com.au
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Units 3 and 4

Alternative Technology Association
2nd Floor

332 Albert St

East Melbourne 3002

Tel: (03) 9419 2440

Fax: (03) 9419 2441

Email: ata@ata.org.au

Website: www.ata.org.au/

Australian Institute of Petroleum
Level 23

500 Collins Street

Melbourne 3000

Tel: (03) 9614 1666

Fax: (03) 9614 1416

Website: www.api.com.au

Cooperative Research Centre for Southern Hemisphere
Meteorology

Monash University

Wellington Road

Clayton 3168

Tel: (03) 9905 9660

Fax: (03) 9905 9689

Email: crc@vortex.shm.monash.edu.au

Website: www.shm.monash.edu.au

Cooperative Research Centre for Waste Management and
Pollution Control

PO Box 1

Kensington NSW 2033

Tel: (02) 9385 4886

Fax: (02) 9662 1971

Email: freda.kyrou@unsw.edu.au

Website: www.crcwmpc.com.au

Citipower

628 Bourke Street

Melbourne 3000

Tel: (03) 9297 8682

Fax: (03) 9297 8989

Email: justask@citipower.com.au
Website: www.citipower.com.au
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TXU Victoria

Locked Bag 14060

Melbourne 8001

Website: http://202.139.241.235/

Minerals Council of Australia

PO Box 4497

Kingston ACT 2604

Tel: (02) 6279 3600

Fax: (02) 6279 3699

Email: eduction@minerals>org.au
Website: www.minerals.org.au/

Uranium Information Centre
GPO Box 1649N
Melbourne 3001

Tel: (03) 9629 7744

Fax: (03) 9629 7207

Email: uic@peg.apc.org
Website: www.uic.com.au

Victorian Minerals and Energy Council
8th Floor

51 Queen Street

Melbourne 3000

Tel: (03) 9629 1851

Fax: (03) 9629 8603

Website: www.vicmins.com.au/

WMC Limited

Level 16, IBM Centre

60 City Road

Southbank 3006

Tel: (03) 9685 6101

Fax: (03) 9685 6265

Email: epr@wmc.com.au
Website: www.wmc.com.au
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