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Introduction

The online version of the VCE Environmental Science Assessment Handbook 2005-2014 contains assessment information for both school-based assessment and the examinations in Environmental Science and advice for teachers on how to construct assessment tasks. Advice on matters related to the administration of VCE assessment is published annually in the VCE and VCAL Administrative Handbook and monthly in the VCAA Bulletin. Teachers must refer to these publications for current advice.

Please note that the online Assessment Handbook differs in appearance to the printed version. Updates to the online Assessment Handbook are published in the VCAA Bulletin VCE, VCAL and VET. 

Be advised that there may be minor errors in the contents list above due to software version differences.

Environmental Science Assessment Advice

Unit 3

School-assessed Coursework

Teachers will provide to the Victorian Curriculum and Assessment Authority (VCAA) a score for each outcome in a unit, which represents an assessment of the student’s achievement. The score must be based on the teacher’s assessment of the level of performance of each student on the outcomes for the unit specified in the study design. Teachers must select assessment tasks from the designated list for each outcome published in the study design.

Assessment tasks should be a part of the regular teaching and learning program and should not add unduly to student workload. Assessment tasks should be completed mainly in class and within a limited timeframe. The overall assessment program for 
the unit should include a variety of assessment task formats, include provision for authentication of student work and take into account the overall workload for students.

School-assessed Coursework for the outcomes in Unit 3 will contribute 17 per cent to the student’s Study Score for Environmental Science.

Outcome 1

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.

This outcome will contribute 40 marks out of 100 marks allocated to School-assessed Coursework for Unit 3. It will be assessed by two tasks, each of which will contribute 20 marks to the total.

Tasks

Description

· A written report of a practical activity

and

· A report in annotated poster or multimedia format.

Designing the assessment task

Teachers should develop assessment tasks that allow the student to:

· use data in describing the scientific concepts associated with energy including: forms of energy; energy conversions and energy efficiency; transmission, absorption, radiation and dissipation; greenhouse gases 

· compare one fossil and one non-fossil energy source and summarise their environmental impact

· describe international, national, state and/or local strategies and protocols established in response to the enhanced greenhouse effect

· analyse the effects of one fossil and one non-fossil energy resource use on the environment and on society

· undertake practical activities such as student designed and conducted investigations that provide primary and/or secondary data; methods of recording and processing information; evaluation of data and procedures; methods of reporting practical activities and/or other investigations and suggestions for improvement

· have the opportunity to demonstrate the highest levels of performance.

Resources and scheduling

Schools may determine the conditions for the task including access to resources and notes. Students should be advised of the timeline and conditions under which the task is to be conducted.

Performance descriptors

The following descriptors provide a guide to the standards expected when setting and marking assessment tasks. They describe the knowledge and skills typically demonstrated by students who have achieved scores within each range on the assessment tasks.

	Outcome 1

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.

	MARK RANGE
	DESCRIPTOR: typical performance in each range

	17–20 marks
	Comprehensive use of accurate data relating to energy including energy conversions and efficiency, transmission, absorption, radiation and dissipation, and greenhouse gases. Reasoned and articulate links are made between the use of one fossil and one non-fossil energy source and their level of contribution to the enhanced greenhouse effect. A well-developed explanation of relevant international, national, state and/or local strategies and protocols for reducing the impact of the use of fossil energy sources is included. Detailed analysis is evident in explaining and assessing the effects of one fossil and one non-fossil energy resource use on the environment and society. Conclusions drawn from practical activities are based on detailed evidence. A very high level of evaluation of data and procedures is evident.

	13–16 marks
	Well-developed use of accurate data relating to energy including energy conversions and efficiency, transmission, absorption, radiation and dissipation, and greenhouse gases. Effective links are made between the use of one fossil and one non-fossil energy source and their level of contribution to the enhanced greenhouse effect. An explanation of relevant international, national, state and/or local strategies and protocols for reducing the impact of the use of fossil energy sources is included. Analysis is evident in explanations and assessment of the effects of one fossil and one non-fossil energy resource use on the environment and society. Conclusions drawn from practical activities are consistent with the evidence available. Clear evaluation of data and procedures is evident.

	9–12 marks
	Mostly accurate data relevant to energy including some aspects of energy conversions and efficiency, transmission, absorption, radiation and dissipation, and greenhouse gases. Obvious links are made between the use of one fossil and one non-fossil energy and their contribution to the enhanced greenhouse effect. Some explanation of relevant international, national, state and/or local strategies and protocols for reducing the impact of the use of fossil energy sources is included. Some analysis is evident in explanations and assessment of the effects of one fossil and one non-fossil energy resource use on the environment and society. Conclusions drawn from practical activities are largely consistent with the evidence available. An adequate level of evaluation of data and procedures 
is evident.

	5–8 marks
	Some data relating to energy is included but descriptions and relevance to the investigation may be unclear. Some connection is made between the use of one fossil and one non-fossil energy and their contribution to the enhanced greenhouse effect. Brief reference is made to some relevant international, national, state and/or local strategies and protocols for reducing the impact of the use of fossil energy sources. There is some explanation of the effects of one fossil and one non-fossil energy resource use on the environment and society. Some conclusions drawn from practical activities are not always consistent with the evidence. Explanation of data and procedures may be incomplete.

	1–4 marks
	Limited data relating to energy is included and its relevance to the investigation is unclear. There is little or no reference made to the effects of one fossil and one non-fossil energy resource use on the environment and society. Little or no reference is made to relevant international, national, state and/or local strategies and protocols for reducing the impact of the use of fossil energy sources. Limited connections are made between the use of one fossil and one non-fossil energy and their contribution to the enhanced greenhouse effect. Conclusions drawn from practical activities may be inconsistent with the evidence. Explanation of data and procedures 
is absent or incomplete.


Outcome 2

Describe the characteristics of biodiversity, and evaluate strategies to reduce the effects of threatening processes on one selected endangered animal.

This outcome will contribute 30 marks out of 100 marks allocated to School-assessed Coursework for Unit 3. It will be assessed by one or more tasks, which will contribute a total of 30 marks.

Task/s

Description

A report on one selected endangered animal presented in any one or combination of the following:

· a written report

· an oral report

· a multimedia presentation.

Designing the assessment task

Teachers should develop an assessment task or tasks that allows the student to:

· describe types of biodiversity and analyse the significance of biodiversity to the functioning of ecosystems and to human survival where appropriate

· identify threats to biodiversity and use methods to assess levels of threat

· describe methods for protecting the environment and apply appropriate conservation categories to protect and manage environments at risk

· describe international, national, state and/or local strategies established in response to the loss of biodiversity

· explain the importance of using scientific data in establishing protection measures, agreements and regulatory frameworks

· apply knowledge and understanding of the significance of biodiversity and strategies available to produce threatening processes on one endangered animal

· undertake practical activities such as student designed and conducted investigations that provide primary and/or secondary data; methods of recording and processing information; evaluation of data and procedures; methods of reporting practical activities and/or other investigations and suggestions for improvement

· have the opportunity to demonstrate the highest levels of performance.

Resources and scheduling

Schools may determine the conditions for the task including access to resources and notes. Students should be advised of the timeline and conditions under which the task is to be conducted.

Performance descriptors

The following descriptors provide a guide to the standards expected when setting and marking assessment tasks. They describe the knowledge and skills typically demonstrated by students who have achieved scores within each range on the assessment task/s.

	Outcome 2

Describe the characteristics of biodiversity, and evaluate strategies to reduce the effects of threatening processes on one selected endangered animal.

	MARK RANGE
	DESCRIPTOR: typical performance in each range

	25–30 marks
	Comprehensive use is made of accurate information relating to the significance of biodiversity. Methods used to accurately assess threats to biodiversity are appropriate. Measures taken or proposed to protect biodiversity and manage environments and their impacts on human survival are discussed in detail. Comprehensive explanation and evaluation of the use of scientific data in establishing international, national, state and/or local biodiversity agreements, regulatory frameworks and protocols, and protection measures for the endangered animal is included. Detailed analysis and synthesis of information relating to the description of the endangered animal and its significance in its ecosystem is provided. Evaluation of methods used to assess the threat to the animal, determine its conservation status and measures proposed or taken 
to reduce the threat are clear and concise. Conclusions drawn from practical activities are accurate and based on detailed evidence. 
A consistently high level of evaluation of data and procedures 
is evident.


	19–24 marks
	Detailed and accurate information relating to the significance of biodiversity is provided. Methods are used correctly to assess threats to biodiversity. Measures taken or proposed to protect biodiversity and manage environments and their impacts on human survival are discussed in detail. Detailed explanation and evaluation of the use of scientific data in establishing international, national, state and/or local biodiversity agreements, regulatory frameworks and protocols, and protection measures for the endangered animal is included. Accurate analysis and synthesis of information are evident in the description of the endangered animal and in explanations of its significance in its ecosystem. Evaluation of methods used for assessing the threat to the animal and determining its conservation status is accurate. Conclusions drawn from practical activities are accurate and consistent with the evidence. A high level of evaluation of data and procedures is evident.

	13–18 marks
	Generally accurate information relating to the significance of biodiversity is provided. Methods are used to explain threats to biodiversity. Measures taken or proposed to protect biodiversity and manage environments and their impacts on human survival are discussed adequately. A satisfactory explanation is given about the importance of using scientific data in establishing international, national, state and/or local agreements, regulatory frameworks and protocols, and protection measures in relation to the endangered animal. Some evaluation of the strengths and limitations of the data is included. Analysis of information is evident in the description of the endangered animal and its significance in its ecosystem. Evaluation of methods used to assess the threat to the animal and determine its conservation status is generally accurate. Conclusions drawn from practical activities are largely consistent with the evidence. Evaluation of data and procedures is evident.

	7–12 marks
	Some information relevant to the significance of biodiversity is included. Methods of assessment of threats to biodiversity and measures taken or proposed to protect biodiversity and manage environments may be unclear. The explanation of methods for assessing threat to the animal and determining its conservation status is limited. Some analysis of information is evident in the description of the endangered animal and in explanations of its significance in its ecosystem. Limited description with little evaluation of the importance of using scientific data in establishing protection measures for the endangered animal is given. Conclusions drawn from practical activities are not always consistent with the evidence. Evaluation of data and procedures is incomplete or unclear.

	1–6 marks
	Limited, incomplete or irrelevant information relating to the significance of biodiversity is included. Descriptions of methods of assessment of threats to biodiversity and measures taken or proposed to protect biodiversity and manage environments are incomplete or inaccurate. Information in the description of the endangered animal and in an explanation of its significance in its ecosystem is limited and/or unclear. Limited explanations of methods for assessing threat to the animal and determining its conservation status. Description of the importance of using scientific data in establishing protection measures for the endangered animal is limited and/or unclear. Conclusions drawn from practical activities are generalisations inconsistent with the evidence. Evaluation of data and procedures is absent or incomplete.


Outcome 3

Explain how scientific data is applied to the assessment of environmental risk in ensuring biodiversity.

This outcome will contribute 30 marks out of the 100 marks allocated to School-assessed Coursework for Unit 3. It will be assessed by one or more tasks, which will contribute a total of 30 marks.

Task/s

Description

Any one or a combination of the following:

· a written report

· an oral report

· a multimedia presentation

· a written response to set questions

· a report on data collected from fieldwork or other sources.

Designing the assessment task

Teachers should develop an assessment task or tasks that allows the student to:

· use qualitative methods, including simple indices, to assess levels of biodiversity and levels of threat

· use methods to assess environmental impact

· use statistical techniques and apply the precautionary principle to assess and manage biodiversity

· use risk analysis in evaluating the probability of extinction

· undertake practical activities such as student designed and conducted investigations that provide primary and/or secondary data; methods of recording and processing information; evaluation of data and procedures; methods of reporting practical activities and/or other investigations and suggestions for improvement

· have the opportunity to demonstrate the highest levels of performance.

Resources and scheduling

Schools may determine the conditions for the task including access to resources and notes. Students should be advised of the timeline and conditions under which the task is to be conducted.
Performance descriptors

The following descriptors provide a guide to the standards expected when setting and marking assessment tasks. They describe the knowledge and skills typically demonstrated by students who have achieved scores within each range on the assessment task/s.

	Outcome 3

Explain how scientific data is applied to the assessment of environmental risk in ensuring biodiversity.

	MARK RANGE
	DESCRIPTOR: typical performance in each range

	25–30 marks
	Comprehensive use of scientific data and the application of simple indices to the assessment of levels of biodiversity and the assessment of threat. Detailed analysis of methods used to assess environmental impact in the development of conservation strategies. Explanation of the application of statistical techniques and the precautionary principle in making decisions about how to manage biodiversity is clear and detailed. Explanation of the application of risk analysis in evaluating the probability of extinction is clear and detailed. Use of scientific data in establishing national and international biodiversity agreements, regulatory frameworks and protocols is clearly explained and the strengths and limitations of such data are evaluated effectively. Conclusions drawn from practical activities are accurate and based on detailed evidence. A very high level of evaluation of data and procedures is evident.

	19–24 marks
	Accurate use of scientific data and the application of simple indices to the assessment of levels of biodiversity and levels of threat. Accurate analysis and synthesis of methods used to assess environmental impact in the development of conservation strategies. Explanation of the application of statistical techniques and the precautionary principle in making decisions about how to manage biodiversity is clear. Explanation of the application of risk analysis in evaluating the probability of extinction is clear and relevant. Use of scientific data in establishing national and international biodiversity agreements, regulatory frameworks and protocols is explained clearly, and the strengths and limitations of such data are also explained clearly. Conclusions drawn from practical activities are accurate and consistent with the evidence. A high level of evaluation of data and procedures 
is evident.

	13–18 marks
	Relevant information is used in the assessment of levels of biodiversity and levels of threat. Information is generally accurate but may lack detail. Some analysis and synthesis of methods used to assess environmental impact in the development of conservation strategies is included. Explanation of the application of statistical techniques and 
the precautionary principle in making decisions about how to manage biodiversity is adequate. There is partial explanation of the application of risk analysis in evaluating the probability of extinction. Limited description and explanation of the use of scientific data in establishing national and international biodiversity agreements, regulatory frameworks and protocols; the strengths and limitations of such data are identified and partially explained. Conclusions drawn from practical activities are largely consistent with the evidence 
but may lack detail. Some evidence of evaluation of data 
and procedures is evident.

	7–12 marks
	Some relevant information is used in the assessment of levels of biodiversity and levels of threat. Limited analysis and synthesis of methods used to assess environmental impact in the development of conservation strategies. Limited explanation of the application of risk analysis in evaluating the probability of extinction. Explanations, including the role of the precautionary principle in making decisions about how to manage biodiversity may lack coherence and/or relevance. Limited description of the use of scientific data in establishing national and international biodiversity agreements, regulatory frameworks and protocols. Conclusions drawn from investigations are not always consistent with the evidence. Evaluation of data and procedures is cursory or incomplete. 

	1–6 marks
	Limited or irrelevant information is used in the assessment of levels of biodiversity and levels of threat. There is little or no analysis of methods used to assess environmental impact in the development of conservation strategies. No application of risk analysis in evaluating the probability of extinction. Description of the role of the precautionary principle in making decisions about how to manage biodiversity lacks coherence or is omitted. Descriptions of the use of scientific data in establishing national and international biodiversity agreements, regulatory frameworks and protocols are incomplete or irrelevant. Conclusions drawn from practical activities show few if any links to the evidence. Evaluation of data and procedures is absent or incomplete.


Examination

Mid-year examination - Unit 3

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

The mid-year examination will contribute 33 per cent to the Study Score.

Duration: one and a half hours.

Date: mid-year, on a date to be published annually by the VCAA.

The examination will be set by a panel appointed by the VCAA. The examination will be marked by a panel of assessors appointed by the VCAA.

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

Description

The mid-year examination in Environmental Science relates to Unit 3. Questions will be based on outcomes, key knowledge and skills specified for Area of Study 1: Energy and global warming and Area of Study 2: Diversity in the biosphere.

The weightings of each area of study will be reflected in the examination as indicated below.

	Area of Study
	Marks Allocated (%)

	Energy and Global Warming
	40–50

	Diversity in the Biosphere
	50–60


Format

The examination will have two sections. Section A worth 20 marks will consist of multiple choice questions. Section B worth 70 marks will consist of short-answer questions. 

All questions are compulsory.

Both sections may require simple numerical calculations and the interpretation of graphs, diagrams, tables or charts. Written explanations or explanations involving the use of diagrams may be needed in Section B.

Approved materials

Students sitting for examinations are permitted to bring normal stationery into the examination. This includes pens, pencils, highlights, erasers, sharpeners and rulers.

Correction (white out) liquid/tape and blank sheets of paper are not allowed in any examination.

Assessment Criteria

The examination will address all of the criteria. All students will be examined against the following criteria. 

1. Knowledge of terms, concepts, principles and processes related to energy, global warming and biodiversity.

2. Evaluation of the environmental impact of one fossil and one non-fossil energy source and understanding of their contribution to the enhanced greenhouse effect.

3. Understanding of threats to biodiversity and evaluation of strategies to reduce effects on one endangered animal.

4. Analysis and application of scientific data to assessment of biodiversity, environmental risk and impact.

Unit 4

School-assessed Coursework for the outcomes in Unit 4 will contribute 17 per cent to the student’s Study Score for Environmental Science.

Outcome 1

Describe the characteristics of pollutants, and evaluate management options for reducing the risk of a pollutant affecting the health of the environment and humans.

This outcome will contribute 50 marks out of the 100 marks allocated to School-assessed Coursework for Unit 4. It will be assessed by two tasks, each of which will contribute 25 marks to the total.

Tasks

Description

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

and

· An evaluation of management strategies based on primary and/or secondary data.

Designing the assessment task

Teachers should develop assessment tasks that allow the student to:

· select one pollutant (of local significance where possible)

· describe the characteristics of pollutants including their direct and indirect effects on human health and health of the environment

· distinguish between point and diffuse sources of pollutants and describe the transport mechanisms

· evaluate strategies that reduce the risk of one pollutant (excluding mercury and sulfur dioxide) affecting human health and that of the environment

· apply their knowledge and understanding of the characteristics of pollutants and their controls to developing and evaluating a protocol for reducing the risks associated with one pollutant (of local significance where possible)

· undertake practical activities such as student designed and conducted investigations that provide primary and/or secondary data; methods of recording and processing information; evaluation of data and procedures; methods of reporting practical activities and/or other investigations; suggestions for improvement

· assess the credibility of primary data collected; compare data collected relating to the pollutant with relevant standards or protocols

· have the opportunity to demonstrate the highest levels of performance.

Resources and scheduling

Schools may determine the conditions for the task including access to resources and notes. Students should be advised of the timeline and conditions under which the task is to be conducted.
Performance descriptors

The following descriptors provide a guide to the standards expected when setting and marking assessment tasks. They describe the knowledge and skills typically demonstrated by students who have achieved scores within each range on the assessment tasks.

	Outcome 1

Describe the characteristics of pollutants, and evaluate management options for reducing the risk of a pollutant affecting the health of the environment and humans.

	MARK RANGE
	DESCRIPTOR: typical performance in each range

	21–25 marks
	Comprehensive and detailed primary and/or secondary data is used to describe the characteristics of the selected pollutant and its direct and indirect effects on the health of the environment and humans. The distinction between point and diffuse sources of pollutants as applied to the selected pollutant together with the mechanisms of transport, and management strategies is detailed and accurate. Analysis and synthesis of information are clear and consistent in selecting options that are effective in reducing risk of the selected pollutant to the health of the environment and humans. The relationship between the selected pollutant and its management strategy is highly appropriate and is explained clearly and in detail. Conclusions drawn from practical activities are clear and consistent with the evidence. Consistently high level of evaluation of data and procedures is evident with appropriate comparisons made against relevant standards and guidelines.

	16–20 marks
	Detailed and accurate primary and/or secondary data is used to describe the characteristics of the selected pollutant, and its direct and indirect effects on the health of the environment and humans. The distinction between point and diffuse sources of pollutants as applied to the selected pollutant together with the mechanisms of transport, and management strategies is accurate. Analysis and synthesis of information relevant to selecting options that are effective in reducing the risk of the selected pollutant to the health of the environment and humans are detailed. The relationship between the selected pollutant and the management strategy identified to reduce risk is appropriate and is explained clearly and accurately. Obvious conclusions are drawn from practical activities and are mostly consistent with the evidence. A high level of evaluation of data and procedures is evident with comparisons made against relevant standards and guidelines.

	11–15 marks
	Generally complete and accurate primary and/or secondary data is used to describe the characteristics of the selected pollutant and its direct and indirect effects on the health of the environment and humans. The distinction between point and diffuse sources of pollutants as applied to the selected pollutant together with the mechanisms of transport, and management strategies is included. Some analysis and synthesis of information in selecting options that are effective in reducing the risk 
of the selected pollutant to the health of the environment and humans 
are included. The relationship between the selected pollutant and the management strategy identified to reduce risk is described and explained adequately. Conclusions drawn from practical activities are generally consistent with the evidence. An adequate level of evaluation of data 
and procedures is evident with some comparisons made with standards and guidelines.

	6–10 marks
	Data relating to the characteristics of the pollutant and its effects on the health of the environment and humans is included but may be unclear or incomplete. The distinction between point and diffuse sources of pollutants and the description of mechanisms of transport, and management strategies is unclear or incomplete. Limited analysis and synthesis of information used to select options to reduce risk of the selected pollutant to the health of the environment and humans. The relationship between the selected pollutant and the identified management strategy to reduce risk is unclear. Conclusions from practical activities are generalisations and are not always consistent with the evidence. Evaluation of data and procedures is incomplete. Ineffective or no comparisons are made with standards and guidelines.

	1–5 marks
	Information relating to the characteristics of the pollutant and its effects on human health and the environment is unclear, incomplete or contains misconceptions. The distinction between point and diffuse sources of pollutants and the descriptions of mechanisms of transport, and management strategies is very limited. Analysis of information regarding characteristics of the selected pollutant and selecting options to reduce risk of the pollutant to the health of the environment and humans is brief or omitted. The relationship between the selected pollutant and the identified management strategy to reduce risk is unclear or omitted. Conclusions from practical activities are absent or are generalisations which may be inconsistent with the evidence. Evaluation of data and procedures is absent or incomplete. Comparisons with standards and guidelines are inappropriate or absent.


Outcome 2

Use the principles of ecologically sustainable development and environmental management to evaluate a selected environmental science project.

This outcome will contribute 50 marks out of the 100 marks allocated to School-assessed Coursework for Unit 4. It will be assessed by two tasks, each of which will contribute 25 marks to the total.

Tasks

Description

· A report

or

· A test

and

· A report

or

· An environmental management plan.

Designing the assessment task

Teachers should develop assessment tasks that allow the student to:

· examine elements of environmental management systems (EMS) and their relationship to ecologically sustainable development (ESD)

· assess environmental impacts and risks including Life Cycle Analysis (LCA) and Environmental Risk Assessment (ERA)

· determine stakeholders in projects of environmental significance

· evaluate the effectiveness of the environmental management plan for projects implemented by an organisation, with reference to regulatory frameworks

· apply knowledge and understanding of the principles and practices of ecologically sustainable development and of environmental management to assess environmental risks associated with the environmental science project

· have the opportunity to demonstrate the highest levels of performance.

Resources and scheduling

Schools may determine the conditions for the task including access to resources and notes. Students should be advised of the timeline and conditions under which the task is to be conducted.
Performance descriptors

The following descriptors provide a guide to the standards expected when setting and marking assessment tasks. They describe the knowledge and skills typically demonstrated by students who have achieved scores within each range on the assessment tasks.

	Outcome 2

Use the principles of ecologically sustainable development and environmental management to evaluate a selected environmental science project.

	MARK RANGE
	DESCRIPTOR: typical performance in each range

	21–25 marks
	Detailed, accurate and comprehensive information is included relating to the following principles and practices: ESD, EMS, methods for assessing risk and environmental impact including LCA and ERA. There is comprehensive application of ESD principles and EMS in the evaluation of environmental science projects, the role of regulatory standards and frameworks and of stakeholders. Evidence of a high level of understanding of the key principles and practices of ESD and EMS in the systematic analysis and synthesis of the environmental science project in terms of management of risk is included. A consistently high level of evaluation of management procedures including the use of data relating to risk management, and detailed comparisons with relevant standards and regulatory frameworks to evaluate compliance. Recommendations for improvement to management plans are highly relevant, clearly explained and fully substantiated.

	16–20 marks
	Detailed and accurate information is included relating to the following principles and practices: ESD and EMS; methods for assessing risk and environmental impact including LCA and ERA. There is detailed application of ESD principles and EMS in the evaluation of environmental science projects; the role of regulatory standards and frameworks and of stakeholders. Evidence of a generally high level of understanding of the key principles and practices of ESD and EMS in the systematic analysis and synthesis of information relating to the selected environmental science project in terms of management of risk is included. A generally high level 
of evaluation of management procedures including the use of data relating to risk management, and detailed comparisons with relevant standards and regulatory frameworks to evaluate compliance. Recommendations for improvement to management plans are relevant, clearly described and substantiated.

	11–15 marks
	Accurate and generally complete information is included relating 
to most aspects of the following principles and practices: ESD 
and EMS; methods for assessing risk and environmental impact including LCA and ERA. The role of regulatory standards and frameworks and of stakeholders is discussed accurately. Evidence 
of understanding of the key principles and practices of ESD and EMS in the analysis and synthesis of information relating to the selected environmental science project, in terms of management 
of risk is included. Some accurate evaluation of management procedures including the use of data relating to risk management, and detailed comparisons with relevant standards and regulatory frameworks to evaluate compliance. Recommendations for improvement to management plans are relevant, described clearly and are generally substantiated.

	6–10 marks
	Some accurate information is included relating to the following principles and practices: ESD and EMS; methods for assessing risk and environmental impact including LCA and ERA. Explanation of methods for assessing risk and environmental impact, the role of regulatory standards and frameworks and of stakeholders is brief. Limited evidence of understanding of the key principles and practices of ESD and EMS in the analysis of the selected environmental science project, in terms of management of risk. Evaluation of management procedures including the use of data relating to risk management is limited. Comparisons with relevant standards and regulatory frameworks to evaluate compliance may be irrelevant. Recommendations for improvement to management plans are described but with minimal substantiation.

	1–5 marks
	Limited reference to aspects of the following principles and practices: ESD and EMS; methods for assessing risk and environmental impact including LCA and ERA, the role of regulatory standards and frameworks and of stakeholders is included. Very limited evidence of understanding of the key principles and practices of ESD and EMS with very limited analysis of the selected environmental science project in terms of management of risk. Evaluation of management procedures is limited or absent, and comparisons with relevant standards and regulatory frameworks to evaluate compliance are irrelevant or absent. Recommendations for improvement to management plans are few or absent or have little or no substantiation.


Examination

End-of-year examination – Unit 4

The student’s level of achievement in Unit 4 will also be determined by an end-of-year examination.

The end-of-year examination will contribute 33 per cent to the Study Score.

Duration: one and a half hours

Date: end-of-year, on a date to be published annually by the VCAA.

The examination will be set by a panel appointed by the VCAA. The examination will be marked by a panel of assessors appointed by the VCAA.

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

Description

The end-of-year examination in Environmental Science relates to Unit 4. Questions will be based on outcomes, key knowledge and skills specified for Area of Study 1: Pollution and health and Area of Study 2: Applied environmental science. 

The weightings of each area of study will be reflected in the examination as indicated below.

	Area of Study
	Marks Allocated (%)

	Pollution and health
	50–60

	Applied environmental science
	40–50


Format

The examination will have two sections. Section A worth 20 marks will consist of multiple choice questions. Section B worth 70 marks will consist of short-answer questions. 

All questions are compulsory.

Both sections may require simple numerical calculations and the interpretation of graphs, diagrams, tables or charts. Written explanations or explanations involving the use of diagrams may be needed in Section B.

Approved Materials

Students sitting for examinations are permitted to bring normal stationery into the examination. This includes pens, pencils, highlighters, erasers, sharpeners and rulers.

Correction (white out) liquid/tape and blank sheets of paper are not allowed in any examination.

Assessment Criteria

The examination will address all of the criteria. All students will be examined against the following criteria. 

1.
Knowledge and application of terms, concepts and processes related to pollution and ecologically sustainable development. 

2.
Understanding of characteristics of mercury, sulfur dioxide and one other pollutant, and their effects on the health of the environment and humans.

3.
Understanding of management options for reducing the risk of one pollutant (excluding mercury or sulfur dioxide) affecting the health of the environment and humans.

4.
Understanding of principles of ecologically sustainable development and environmental management, and their application to one environmental science project.

5. Analysis of scientific data.

Assessment Support Materials and Further Resources

Introduction

School-assessed Coursework provides schools with the opportunity to:

· select from the range of designated assessment tasks from the list included in the study design

· develop and administer their own assessment program for their students.

· monitor the progress and work of their students

· provide important feedback to the student

· gather information about the teaching program.

Assessment tasks should be part of the teaching and learning program.

For each assessment task students should be provided with the:

· type of assessment task and date for completion

· time allowed for the task

· allocation of marks

· nature of any materials they can use when completing the task

Feedback provides students with important advice about which aspect or aspects of the key knowledge they need to learn and in which key skills they need more practice.

Scope of tasks

An assessment task provides teachers with a way of ‘sampling’ the knowledge and skills of students. It is not possible or desirable to measure all of the key knowledge and skills related to the outcome or area of study. The key knowledge and skills should not be used as a checklist for determining the achievement of outcomes, and assessment tasks do not have to be lengthy to make a judgment about the student’s level of performance on the outcome.

Designing the assessment tasks

The assessment task:

· needs to provide the opportunity for all students to demonstrate the highest level of performance on the outcome. 

· should be representative of the content (key knowledge and skills underpinning the outcome)

· should be capable of being completed within a short period of time and mainly in the classroom. 

Section 2 of this handbook provides advice on task design for each Unit 3 and 4 outcome. Performance descriptors are also provided for each outcome to assist teachers in making a judgment about the student’s level of performance on the outcome.

The following information presents one approach to developing an assessment task. It involves integrating the requirements of the study design, the advice in Section 2 of this publication and student learning activities.

Making assessment part of teaching and learning

Step 1:  Define the parameters of an outcome and its related assessment task
This involves:

•
Listing the key knowledge and skills that will be assessed by the outcome. These are stated in the study design but you may wish to reword them for student purposes.

•
Choosing the assessment task. You can select from the list in the study design. Students in the same class may undertake different tasks; provided they are comparable in scope and demand.

Step 2:  Examine the assessment advice in Section 2

Use the study design and the highest level of performance descriptors as your reference points. The performance descriptors for each outcome

· identify the qualities or characteristics that you are looking for in a student response

· help in the development of the task

· help clarify what needs to be taught

· help clarify what needs to be included in the assessment task

· assists students in understanding the expectations of the task.

Step 3:  Determine teaching and learning activities

Identify the teaching and learning activities to cover the key knowledge and skills outlined in the study design. The ‘Advice for teachers’ section of the study design has some specific examples of learning activities for each outcome.

Step 4:  Design the assessment task

· Try to use a range of formats across Units 3 and 4. 

· Check that the instructions are clear, complete and unambiguous.

· Provide students with advice about the outcome’s key knowledge and skills to be assessed. This allows students to understand during the teaching and learning stage what they are expected to know or do.

· Students should be provided with the performance descriptors by which their response will be assessed.

· Students should be advised about the conditions under which they will be expected to do the task.

Conditions for the task

· All assessment tasks must be completed mainly in class and within a short period of time.

•
Students must answer the task individually.

•
Teachers can develop their own rules, consistent with school policies, about the material that can be brought into the room and the use of textbooks. Make sure that these rules are given to the students before the task is started and preferably in writing.
•
One method of authentication is to collect the work at the end of each period and keep it in an individual plastic folder or workbook.  
Sample approaches to School-assessed Coursework

Unit 3

Outcome 1

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.

Step 1: Define the parameters of an outcome and its related assessment task

The details of the task are outlined in the VCE Environmental Science Study design 2005–2008, pages 19–20, and Section 2 of this publication.

Students are required to complete two assessment tasks to address this outcome: a written report and a report in annotated poster or multimedia format.

Consider the parameters of the two tasks. Which aspects of the outcome will be contributed to by practical activities, which will contribute to the report presented as an annotated poster or in multimedia format and to what extent will the two tasks be integrated?

Each key knowledge and key skill does not need to be clearly identifiable in the task, nor should the task focus on a narrow range of key knowledge and skills.

Step 2: Examine the assessment advice in Section 2

The performance descriptors should be fully understood as they give a clear indication of qualities and characteristics that you are looking for in a student response. For example, students for both parts of the assessment task need to consider what information is relevant and how best to convey this.

Step 3: Determine teaching and learning activities

Pre-task knowledge

In order to complete the task students should have developed knowledge and understanding of:

· scientific concepts associated with energy including energy conversions and energy efficiency; transmission, absorption, radiation and dissipation of radiant energy and greenhouse gases

· features of natural and enhanced greenhouse effect

· characteristics of renewable and non-renewable energy sources, evidence of the extent of their impact on the greenhouse effect

· the enhanced greenhouse effect

· skills in practical activities such as designing and conducting investigations that provide empirical and/or secondary data appropriate to the task; methods of recording and processing information; evaluation of data and procedures; methods of reporting practical activities.

One possible teaching and learning strategy

In the approach described below, the two assessment tasks related to the outcome are treated as one integrated assessment task of two parts. The combination of tasks is designed to focus on different aspects of the outcome.

Each task contributes 20 marks to the total mark of 40 allocated to the outcome. 

	WRITTEN Report of a practical activity
	Report in annotated poster or multimedia format

	1.
Preparing for the practical activity

· Allocate or negotiate with students the practical activities that relate to the outcome and provide the best opportunity for students to perform at a high level. These could include activities investigating aspects of conservation of energy (including transformations), exothermic and endothermic reactions, heat of combustion of a fuel or efficiency of, for example, a solar collector.

· If groups are to conduct different activities, ensure that the activities are comparable and are of equal demand.

· Make clear whether students are to contribute to the design of an activity or whether they will be following a guided or directed procedure.

· Ensure appropriate resources are accessible to students and that strategies for managing and conducting the practical activities efficiently are put in place.

· Ensure students know which aspects of the report of the activity can be completed collaboratively and which aspects are to be completed individually.
	1.
Preparing for the report

· To facilitate management you may wish to organise students into collaborative working groups that focus on particular fossil and non-fossil energy sources.

· Allocate or negotiate the fossil and the non-fossil energy source that the group will research, taking into consideration the availability and accessibility of resources.

· Negotiate with students which medium each student will use to present their report.


	2.
Planning and conducting the
practical activity

· In groups, students plan their activity. They identify the purpose of their investigation and relate it 
to the outcome. If appropriate, they propose an hypothesis for testing. They may need to use background information to assist planning 
and design.

· Students design or plan the activity including: identification of variables if appropriate, and procedural steps (recorded in text or annotated flow diagram). Where appropriate they select techniques of measurement and of recording their data appropriate to the task. They include any safety measures that need to be taken into account.

· Students conduct the activity and record their observations.
	2.
Procedure

· Discuss with the class as a whole, or in groups, a general framework for their research. This could include: the need to frame questions to help focus the investigation; ways of recording information about characteristics of the selected 
energy sources; description of the greenhouse effect (natural and enhanced) and evidence of the 
level of the selected energy sources contribute to the greenhouse effect; how to integrate the findings from the practical activity and what additional information might 
be needed.

· Following a general discussion, groups decide on the purpose of their investigation and frame a research question. They develop their action plan, allocation of responsibilities, their timeline and procedure for collecting and collating information.

· Ensure that students know which aspects of their report can be prepared collaboratively and which individually; this should be noted.

	3.
Processing and evaluating information

· Individually students analyse their results. They identify patterns, trends or anomalies. They evaluate the reliability of the data and evaluate the procedure, suggesting possible modifications that would improve accuracy and reliability.

· Each student draws conclusions consistent with the purpose of the activity and the evidence obtained. The student explains the extent to which the conclusions support the hypothesis or fulfil the purpose of the activity. The student explains the connection between the activity and the outcome. 
	3.
Processing information

· In their groups, students collect and collate information. Though there may be general discussion in their group about the nature, quality and relevance of the information, students are expected to report individually.

· This part of the assessment task could be conducted under test conditions. If not, you may help students with their analysis of information and how to make connections between the concepts, data and purpose of their report or research question.

· Students evaluate the reliability of their information and evidence.

	4.
Completion of the report

· Each student collates the findings of their activity and prepares their report under appropriate headings and within the length specified by the teacher.
	4.
Completion of the report

· Individually, students design the layout of their poster or storyboard for their multimedia presentation.

· They complete their report. You may wish students to present their report to their peers or to a different audience, or post up as a collective display.


Step 4: Design the assessment task

A range of approaches, such as the one detailed above, can be used when designing an assessment task. When doing so, the following will need to be considered:

· key knowledge and skills of the outcome

· the kinds of practical activities and investigations appropriate to the task

· the timing of the assessment task

· the techniques of communication appropriate to the information, purpose and format of presentation

· the availability and adequacy of resources for both tasks to students

· authentication

· familiarity of the class with the features of the two tasks and the performance descriptors.

Marking the task

There is no prescribed way of marking the task. The assessment tasks should relate directly to the key knowledge and skills and reflect the relevant aspects of the performance descriptors in Section 2 of this handbook. These should be explained to students before starting the task. This task is worth a total of 40 marks to School-assessed Coursework for Unit 3. A possible breakdown of marks could be:

Written report of a practical activity

The described sample task would contribute 20 marks available for the assessment of Unit 3 Outcome 1.

	Understanding of energy principles and their environmental impact
	 4 marks

	Use of data including methods of collection and analyses
	 4 marks

	Evaluation of data and procedures in a practical activity
	 5 marks

	Use of evidence to form conclusions
	 7 marks

	TOTAL
	20 marks


Report in annotated poster or multimedia format

The described sample task would contribute 20 marks available for the assessment of Unit 3 Outcome 1.

	Knowledge of the relationship between one fossil and one non-fossil energy source and the enhanced greenhouse effect
	4 marks

	Knowledge of international, national, state and/or local strategies for reducing the impact of fossil energy sources
	4 marks

	Understanding of the effects of one fossil and one non-fossil energy sources on the environment and society
	5 marks

	Effective linking of evidence to communicate information
	7 marks

	TOTAL
	20 marks


Unit 4

Outcome 2

Use the principles of ecologically sustainable development and environmental management to evaluate a selected environmental science project.

Step 1: Define the parameters of an outcome and its related assessment task 

Details of the task

The details of the task are outlined in the VCE Environmental Science Study design 2005–2008, pages 25–26, and Section 2 of this publication.

Each key knowledge and key skill does not need to be clearly identifiable in the task, nor should the task focus on a narrow range of key knowledge and skills. 

Step 2: Examine the assessment advice in Section 2

The performance descriptors should be fully understood as they give a clear indication of qualities and characteristics that you are looking for in a student response. For example a response for this outcome would need to demonstrate a clear understanding of the principles that underpin ecological sustainability and environmental management and how these can be applied to evaluate a particular environmental science project. 

Step 3: Determine teaching and learning activities

Pre-task knowledge

In order to complete the task students should have developed knowledge and understanding of:

· risk assessment methods and minimisation strategies; their application in different contexts; precautionary principle

· methodologies for assessing environmental impact

· Life Cycle Analysis (LCA)

· role of regulatory frameworks

· principles of Environmental Management Systems (EMS) and standards

· processes for monitoring and reviewing management procedures in projects.

When constructing the task the availability of resources that will support investigation of a range of environmental science project/s needs to be considered.

One possible teaching and learning strategy

There are two assessment tasks: a test and a report of an evaluation of a selected environmental project. This combination of tasks is designed to focus on different aspects of the outcome.

Confirm with students the requirements of the assessment tasks and the conditions under which the two parts will be conducted.

	Part 1: Test
	Part 2: Report of an evaluation of a selected environmental science project (where possible of local concern)

	1.
Teacher preparation

· Develop a selection of pre-test activities that will help reinforce students’ knowledge and understanding of the principles of ecologically sustainable development, environmental management and standards against which projects can be evaluated. These could include quizzes, analysis of media articles relating to small-scale projects of local concern, concept maps or other graphic organisers that link key ideas.

· Design and develop a series of multiple and short answer questions based on the style of examination questions.
	1.
Teacher preparation

· To facilitate management you may wish to organise students into small collaborative working groups that focus on particular projects of environmental significance.

· Ensure appropriate resources are available and accessible to students.

· Brainstorm environmental science projects that could be the focus of students’ research. Allocate or negotiate the environmental science project that each group will research, taking into consideration the availability and accessibility of resources. Negotiate which medium each student will use to present their report. It might be useful to display this information to assist management and monitoring of the process.


	2.
Test

Administer the task under test conditions.

	2.
Procedure

· Discuss a general framework for an approach to the research. This could include the need to frame questions to help focus the investigations and ways of recording information.

· Ensure students are familiar with the way their report will be assessed.

· Students develop their action plan, allocation of responsibilities, their timeline and procedure for collecting and collating information.

· Ensure that students know which aspects of their evaluation can be prepared collaboratively and which individually; this should be noted.

	
	3.
Processing information

· In their groups, students collect and collate information. Though there may be general discussion in their group about the nature, quality and relevance of the information, students are expected to report individually.

· Students may need assistance with their analysis of information and how to make connections between the concepts, data and purpose of their report or research question.

· Students provide a summary of their evaluation and make recommendations if appropriate.


Step 4: Design the assessment task

A range of approaches such as the one detailed above, can be used when designing an assessment task. When doing so the following will need to be considered:

· key knowledge and skills of the outcome

· the availability of resources that will support investigation of a range of environmental science projects

· the information, purpose and format of presentation

· the timing of the assessment task

· authentication

· familiarity of the students with the features of the two tasks and the performance descriptors.

Marking the task

There is no prescribed way of marking the task. The selected environmental science project will determine the focus of the questions on the test and the content of the report. The assessment tasks should relate directly to the key knowledge and skills and reflect the relevant aspects of the performance descriptors in Section 2 of this handbook. These should be explained to students before starting the task. 

This task is worth a total of 50 marks to School-assessed Coursework for Unit 4. A possible breakdown of marks could be:

Test

The described sample test would contribute 25 marks available for the assessment of Unit 4 Outcome 2.

The test would include 10 multiple choice questions each worth one mark and 5 short answer questions each worth 3 marks. 

The test draws on the key knowledge and skills that focus on knowledge and application of Environmentally Sustainable Development (ESD) principles and practices.

	Multiple choice (10 questions)
	

	Understanding the principles of Environmental Risk Assessment (ERA)
	4 marks

	Applications of the role of regulatory frameworks in environmental management
	3 marks

	Understanding the principles of environmental impact assessment
	3 marks

	Short answer (5 questions)
	

	Knowledge of Life Cycle Analysis (LCA)
	6 marks

	Application of Environmental Risk Assessment (ERA) method
	6 marks

	Analysis of data relating to Environmentally Sustainable Development (ESD)
	3 marks

	TOTAL
	25 marks


Report of an evaluation of a selected science project

The described sample task would contribute 25 marks available for the assessment of Unit 4 Outcome 2.

	Evaluation of the principles of ESD and Environmental Management Systems (EMS) that apply to the selected environmental science project
	6 marks

	Analysis of management processes including strategies for reducing risk for the selected environmental science project
	6 marks

	Evaluation of compliance between the environmental management plan and relevant standards and regulatory frameworks
	7 marks

	Use of evidence to develop recommendations for improvements to the environmental management plan
	6 marks

	TOTAL
	25 marks


Publications
Regular updates and study advice is published in the VCAA Bulletin and on the VCAA website. Teachers should also refer to the following publications for assessment of VCE Environmental Science.
VCE Environmental Science Study design 2005–2014
The course developed and delivered to students must be in accordance with the VCE Environmental Science Study design, accredited 2005–2014.

The ‘Advice for teachers’ section contains sample assessment programs for Units 1 to 4 and suggested tasks.

VCAA website

Teachers are advised to keep up-to-date with developments in VCE Environmental Science by accessing the Environmental Science study page on the VCAA website: http://www.vcaa.vic.edu.au/vce/studies/envscience/envscindex.html
VCE Examination Papers

Examination papers for all studies are published on the VCAA website.

Assessment Reports

The Assessment Reports (formerly Report for Teachers) are published on the VCAA website and provide teachers with an overview and advice for School-assessed Coursework and the Examinations for Units 3 and 4.
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