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Introduction

The online version of the VCE Chemistry Assessment Handbook 2007-2014 contains assessment information for both school-based assessment and the examinations in Chemistry 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.

Chemistry Assessment Advice

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.

Unit 3

School-assessed Coursework for the outcomes in Unit 3 will contribute 17 per cent to the student’s study score for Chemistry.

Tasks

Description

· An extended experimental investigation that can be drawn from either Area of Study 1 or Area of Study 2 (Task1).

AND

From the area of study NOT used for the extended experimental investigation

· A written report of one practical activity (Task 2).
AND

One task (Task 3) selected from the following:

· a response to stimulus material in written, oral or visual format

· an analysis of first- or second-hand data using structured questions

· a report in written, oral, multimedia or visual format related to chemical pathways.

Outcomes 1 or 2

Outcomes 1 and 2 will contribute 50 marks each out of 100 marks allocated to School-assessed Coursework for Unit 3.

Task 1

Description

An extended experimental investigation that can be drawn from either Area of Study 1 or Area of Study 2.

Additional information is provided on page 23 of the VCE Chemistry Study Design.

Designing the assessment task

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

· analyse commercial product/s using volumetic and/or gravimetric and/or instrumental techniques of analysis (if the task is drawn from Area of Study 1) 

OR

· construct organic reaction pathways that demonstrate the nature and the role of functional groups and type/s of reactions such as polymerisation to produce biomolecules, or esterification reactions (if the task is drawn from Area of Study 2)
AND

· work independently and collaboratively to collect, process and record qualitative and quantitative data 

· plan and/or design, and conduct investigations 

· interpret data, and evaluate procedures and reliability of data from applications of analytical techniques

· use a risk management and risk assessment plan and apply safe and responsible work practices including the appropriate disposal of wastes

· apply the ethics of scientific research when conducting and reporting on the analyses

· interpret, explain and communicate chemical information using scientific language and conventions 

· have the opportunity to demonstrate the highest level 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.

	Extended experimental investigation (Task 1)

A student design and/or planned or teacher directed extended experimental investigation drawn from either Area of Study 1 or Area of Study 2.

	MARK RANGE
	DESCRIPTOR: typical performance in each range

	41–50 marks
	Comprehensive knowledge and understanding of the principles and applications of techniques of analysis, or the role of functional groups and  types of reactions in organic reaction pathways. Accurately applies ideas and concepts to familiar and new contexts. Accurately and appropriately records insightful and detailed quantitative and/or qualitative observations with correct units including the use of tables. Manipulates data accurately and in detail. Identifies and addresses most possible sources of uncertainty in the investigation accurately. Draws clear and concise conclusions consistent with the question under investigation and the information collected. Evaluates the procedure effectively and discusses the reliability of data accurately and in detail. Comprehensive and accurate use of scientific language and conventions. Comprehensive knowledge and understanding of risk assessment, risk management, and the ethics of scientific research. Accurately explains the appropriateness of the safe and responsible work practices used in the investigation. Communicates findings from the investigation accurately, concisely and effectively.

	31–40 marks
	Detailed knowledge and understanding of the principles and applications of techniques of analysis, or the role of functional groups and types of reactions in organic reaction pathways. Accurately applies most ideas and concepts to familiar and new contexts. Accurately and clearly records detailed quantitative and/or qualitative observations with correct units including the use of tables. Manipulates most data accurately and clearly. Identifies and addresses many possible sources of uncertainty in the investigation accurately. Draws clear conclusions consistent with the question under investigation and the information collected. Evaluates the procedure and discusses the reliability of data accurately. Detailed and accurate use of scientific language and conventions. Detailed knowledge and understanding of risk assessment, risk management and the ethics of scientific research. Relates the safe and responsible work practices used in the investigation appropriately. Communicates findings from the investigation accurately and effectively.

	21–30 marks
	Sound knowledge and understanding of most of the principles and applications of techniques of analysis, or the role of functional groups and types of reactions in organic reaction pathways. Accurately applies many ideas and concepts to familiar and new contexts. Accurately records relevant quantitative and/or qualitative observations with correct units including the use of tables. Manipulates most data accurately. Identifies many and addresses some possible sources of uncertainty in the investigation. Draws conclusions mostly consistent with the question under investigation and the information collected. Evaluates some of the procedure and discusses some aspects of the reliability of data. Accurate use of scientific language and conventions. Sound knowledge and understanding of risk assessment, risk management and the ethics of scientific research. Links the use of appropriate safe and responsible work practices to the investigation undertaken. Communicates most findings from the investigation accurately.

	11–20 marks
	Some knowledge or understanding of the principles and applications of techniques of analysis, or the role of functional groups and/or types of reactions in organic reaction pathways. Accurately applies some ideas and concepts to familiar contexts. Records quantitative or qualitative observations with some correct units, including some use of tables. Manipulates some data accurately. Identifies and addresses some possible sources of uncertainty in the investigation. Draws some conclusions consistent with the question under investigation or the information collected. Evaluates some of the procedure and/or discusses some aspects of the reliability of data. Some accurate use of scientific language and conventions. Some knowledge and understanding of risk assessment, risk management and the ethics of scientific research. Lists some of the appropriate safe and responsible work practices used in the investigation. Communicates some of the findings from the investigation accurately.

	1–10 marks
	Limited knowledge or understanding of the principles and applications of techniques of analysis, or the role of functional groups and/or types of reactions  in organic pathway reactions. Applies few ideas or concepts accurately to familiar contexts. Records few quantitative and/or qualitative observations. Minimum accurate use of data, if any. Identifies few, if any possible sources of uncertainty in the investigation. Draws few, if any conclusions consistent with the question under investigation and the information collected. Limited evaluation of the procedure and/or discussion of the reliability of data. Limited use of scientific language and conventions. Limited knowledge or understanding of risk assessment, risk management and ethics of scientific research. Limited reference to appropriate safe and responsible practices used in the investigation. Communicates few, if any, findings from the investigation accurately.


Outcome 1

Evaluate the suitability of techniques and instruments used in chemical analyses.

This outcome will contribute 50 marks out of 100 marks allocated to School-assessed Coursework for Unit 3.
If the extended experimental investigation is drawn from Area of Study 2, then the following tasks must be drawn from Area of Study 1.

Task 2

A written report of one practical activity.

Designing the assessment task

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

· demonstrate knowledge and the application of experimental methods used in volumetric or gravimetric analysis 

· analyse and interpret the results, evaluate the reliability of results and the procedures of a practical investigation and draw conclusions consistent with the aim of the practical activity and the information collected

· demonstrate and apply knowledge of calculations related to volumetric or gravimetric analysis including amounts of solids, liquids and gases and concentrations of solutions

· develop and apply safe and responsible work practices

· apply understandings to familiar and new contexts

· use scientific language and conventions correctly

· have the opportunity to demonstrate the highest level 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 1 (Task 2)

Evaluate the suitability of techniques and instruments used in chemical analyses.

	MARK RANGE
	DESCRIPTOR: typical performance in each range

	21–25 marks
	Comprehensive understanding of the theory of volumetric/ gravimetric analysis. Accurately and appropriately records insightful and detailed quantitative and/or qualitative observations with correct units including the use of tables. Manipulates data in calculations accurately and in detail. Draws clear, concise conclusions consistent with the aim of the practical activity and the information collected. Evaluates the procedure effectively and discusses the reliability of data accurately and in detail. Comprehensive and accurate explanation of the relationship between the safe and responsible work practices applied and the procedure used. Applies understandings accurately and in detail to familiar and new contexts. Comprehensive and accurate use of scientific language and conventions. 

	16–20 marks
	Detailed understanding of the theory of volumetric/ gravimetric analysis. Accurately and appropriately records detailed quantitative and/or qualitative observations with correct units including the use of tables. Manipulates data in most calculations accurately and in detail. Draws thorough conclusions consistent with the aim of the practical activity and the information collected. Evaluates the procedure in detail and discusses the reliability of data accurately. Detailed explanation of the relationship between the safe and responsible work practices applied and the procedure used. Applies understandings accurately to familiar and new contexts. Detailed and accurate use of scientific language and conventions.

	11–15 marks
	Sound understanding of the theory of volumetric/gravimetric analysis. Accurately records quantitative and/or qualitative observations in some detail with correct units including the use of tables. Manipulates data in most calculations accurately without including detail. Draws sound conclusions consistent with the aim of the practical activity and the information collected. Some evaluation of the procedure and discussion of the reliability of data. Identifies the relationship between the safe and responsible work practices applied and the procedure used. Applies understandings accurately to most familiar and some new contexts. Mostly accurate use of scientific language and conventions.

	6–10 marks
	Some understanding of the theory of volumetric/gravimetric analysis. Records some quantitative and/or qualitative observations with some correct units, including the use of tables. Manipulates data in some calculations accurately without including detail. Draws some conclusions consistent with the aim of the practical activity and the information collected. Some evaluation of the procedure and/or discussion of the reliability of data. Includes some reference to the safe and responsible work practices applied. Applies some understandings to some familiar contexts. Some accurate use of scientific language and conventions.

	1–5 marks
	Limited understanding of the theory of volumetric/gravimetric analysis. Records few quantitative and/or qualitative observations with few, if any correct units. Minimum accurate use of data in few calculations. Draws few, if any conclusions consistent with the aim of the practical activity and the information collected. Limited evaluation of the procedure with little if any discussion of the reliability of data and/or safe and responsible work practices applied. Applies limited understandings to few familiar contexts. Limited use of scientific language and conventions.


Task 3

One task selected from the following:

· a response to stimulus material in written, oral or visual format

· an analysis of first- or second-hand data using structured questions

· a report in written, oral, multimedia or visual format related to chemical pathways.

Designing the assessment task

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

· demonstrate and apply knowledge of the principles and applications of chromatographic techniques 

· analyse and interpret qualitative and/or quantitative data from thin layer chromatography (TLC), and/or high performance liquid chromatography (HPLC) and/or gas chromatography (GC)

OR

· demonstrate and apply knowledge of the principles and applications of spectroscopic techniques 

· analyse and interpret qualitative and quantitative data from atomic absorption spectroscopy (AAS) or infrared spectroscopy (IR) or mass spectroscopy or nuclear magnetic resonance spectroscopy (NMR) or visible and ultraviolet spectroscopy (visible-UV)

AND

· analyse and interpret first and second hand data and evidence related to the technique/s and/or instrumental analysis

· demonstrate knowledge of the suitability of an analytical technique to a particular task

· process information and apply understandings to familiar and new contexts

· communicate chemical information and ideas accurately and effectively

· have the opportunity to demonstrate the highest level 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 1 (Task 3)

Evaluate the suitability of techniques and instruments used in chemical analyses.

	MARK RANGE
	DESCRIPTOR: typical performance in each range

	21–25 marks
	Comprehensive knowledge and understanding of the principles and applications of the technique/s and/or instruments chosen. Comprehensive analysis and interpretation of qualitative and/or quantitative data from the technique/s and/or instrumental method chosen. Comprehensive and insightful explanation of the application and suitability of an analytical technique to a particular task. Accurate and detailed interpretation and explanation of data related to the analysis. Processes and communicates information effectively and accurately applies understandings to familiar and new contexts.

	16–20 marks
	Detailed knowledge and understanding of the principles and applications of the technique/s and/or instruments chosen. Detailed analysis and interpretation of qualitative and/or quantitative data from the technique/s and/or instrumental method chosen. Detailed explanation of the application and suitability of an analytical technique to a particular task. Accurate interpretation and explanation of data related to the analysis. Processes and communicates information thoroughly and accurately applies most understandings to familiar and new contexts.

	11–15 marks
	Sound knowledge and understanding of the principles and applications of the technique/s and/or instruments chosen. Careful analysis and interpretation of qualitative and/or quantitative data from the technique/s and/or instrumental method chosen. Sound explanation including some detail of 
the application and suitability of an analytical technique to a particular task. Interpretation and explanation of the data related to the analysis includes some inaccuracies and/or is incomplete. Processes and communicates some information accurately and applies some understandings to most familiar and some new contexts.

	6–10 marks
	Some knowledge and understanding of the principles and applications of the technique/s and/or instruments chosen. Some analysis and interpretation of the qualitative and/or quantitative data from the technique/s and/or instrumental method chosen. Some explanation of the application or the suitability of an analytical technique to a particular task. Some interpretation and/or explanation of data related to the analysis. Processes and communicates some information accurately and applies some understandings to familiar contexts.

	1–5 marks
	Limited knowledge and/or understanding of the principles and applications of the technique/s and/or instruments chosen. Limited use of evidence and/or interpretation of the qualitative and/or quantitative data from the technique/s and/or instrumental method chosen. Limited explanation of the application and/or suitability of an analytical technique to a particular task. Limited explanation and/or interpretation of data related to the analysis. Limited processing of information and/or application of understandings to familiar contexts.


Outcome 2

Identify and explain the role of functional groups in organic reactions and construct reaction pathways using organic molecules.

This outcome will contribute 50 marks out of 100 marks allocated to School-assessed Coursework for Unit 3. 

If the extended experimental investigation is drawn from Area of Study 1, then the following tasks must be drawn from Area of Study 2.

Task 2

A written report of one practical activity.

Designing the assessment task

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

· demonstrate knowledge of common reactions of organic compounds including reaction conditions 

· demonstrate knowledge and application of the structure and systematic nomenclature of selected organic compounds

· analyse and interpret results, evaluate the reliability of results and the procedures of a practical investigation and draw conclusions consistent with the aim of the practical activity and the information collected

· develop and apply safe and responsible work practices

· apply understandings to familiar and new contexts

· use scientific language and conventions correctly

· have the opportunity to demonstrate the highest level 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 (Task 2)

Identify and explain the role of functional groups in organic reactions and construct reaction pathways using organic molecules.

	MARK RANGE
	DESCRIPTOR: typical performance in each range

	21–25 marks
	Comprehensive understanding of the theory of the selected organic reactions. Comprehensive knowledge and application of the structure and use of systematic nomenclature of selected organic compounds. Accurately and appropriately records insightful and detailed quantitative and/or qualitative observations with correct units including the use of tables. Accurate and detailed analysis of data. Draws clear and concise conclusions consistent with the aim of the practical activity and the information collected. Evaluates the procedure and discusses the reliability of data accurately and in detail. Comprehensive and accurate explanation of the relationship between the safe and responsible work practices applied and the procedure used. Applies understandings accurately and in detail to familiar and new contexts. Comprehensive and accurate use of scientific language and conventions. 


	16–20 marks
	Detailed understanding of the theory of the selected organic reactions. Detailed knowledge and application of the structure and use of systematic nomenclature of selected organic compounds. Accurately and appropriately records detailed quantitative and/or qualitative observations with correct units including the use of tables. Accurate analysis of data. Draws thorough conclusions consistent with the aim of the practical activity and the information collected. Evaluates the procedure in detail and discusses the reliability of data accurately. Detailed explanation of the relationship between the safe and responsible work practices applied and the procedure used. Applies understandings accurately to familiar and new contexts. Detailed and accurate use of scientific language and conventions.

	11–15 marks
	Sound understanding of the theory of the selected organic reactions. Sound knowledge and application of the structure and use of systematic nomenclature of selected organic compounds. Accurately records quantitative and/or qualitative observations in some detail with correct units including the use of tables. Most data is accurately analysed. Draws sound conclusions consistent with the aim of the practical activity and the information collected. Some evaluation of the procedure and discussion of the reliability of data. Identifies the relationship between the safe and responsible work practices applied and the procedure used. Applies understandings accurately to most familiar and some new contexts. Mostly accurate use of scientific language and conventions. 

	6–10 marks
	Some understanding of the theory of the selected organic reactions. Some knowledge and application of the structure and use of systematic nomenclature of selected organic compounds. Records some quantitative and/or qualitative observations with some correct units including the use of tables. Some data is accurately analysed. Draws some conclusions consistent with the aim of the practical activity and the information collected. Some evaluation of the procedure and/or discussion of the reliability of data. Includes some reference to the safe and responsible work practices applied. Applies some understandings to some familiar contexts. Some accurate use of scientific language and conventions.

	1–5 marks
	Limited understanding of the theory of the selected organic reactions. Limited knowledge or application of the structure and use of systematic nomenclature of selected organic compounds. Records few quantitative and/or qualitative observations with few, if any correct units. Limited, if any, data is accurately analysed. Draws few, if any, conclusions consistent with the aim of the practical activity and the information collected. Limited evaluation of the procedure with little if any discussion of the reliability of data and/or safe and responsible work practices applied. Applies limited understandings to few familiar contexts. Limited use of scientific language and conventions. 


Task 3

One task selected from the following:

· A response to stimulus material in written, oral or visual format

· An analysis of first- or second-hand data using structured questions

· A report in written, oral, multimedia or visual format related to chemical pathways.

Designing the assessment task

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

· demonstrate knowledge and apply the principles of an organic process such as fractional distillation or the use of biochemical fuels

OR

· demonstrate knowledge of large biomolecules and of their applications such as DNA and its application in forensic analysis or proteins and their use as markers for disease

OR

· demonstrate and apply knowledge of organic reaction pathways including the production of esters from alkenes and condensation and polymerisation reactions that produce large biomolecules 

OR

· demonstrate and apply knowledge of the function of organic molecules in the design and synthesis of medicines such as aspirin

AND

· analyse and interpret first- and second-hand data and evidence related to organic compounds

· demonstrate knowledge and understanding of a range of functional groups and common reactions 

· process information and apply understandings to familiar and new contexts

· communicate chemical information and ideas accurately and effectively

· have the opportunity to demonstrate the highest level 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 (Task 3)

Identify and explain the role of functional groups in organic reactions and construct reaction pathways using organic molecules.

	MARK RANGE
	DESCRIPTOR: typical performance in each range

	21–25 marks
	Comprehensive knowledge and understanding of the principles and applications of the organic process/ biomolecules/reaction pathways/functional group chosen. Comprehensive knowledge and understanding of the structure and systematic nomenclature of selected organic compounds. Detailed and insightful explanation of the role of functional groups in the reactions of organic molecules. Accurate and detailed analysis of data related to organic compounds. Processes and communicates information effectively and accurately applies understandings to familiar and new contexts.


	16–20 marks
	Detailed knowledge and understanding of the principles and applications of the organic process/biomolecules/ reaction pathways/functional group chosen. Detailed knowledge and understanding of the structure and systematic nomenclature of selected organic compounds. Detailed explanation of the role of functional groups in the reactions of organic molecules. Accurate analysis of data related to organic compounds. Processes and communicates information thoroughly and accurately applies most understandings to familiar and new contexts.

	11–15 marks
	Sound knowledge and understanding of the principles and applications of the organic process/biomolecules/reaction pathways/functional group chosen. Sound knowledge and understanding of the structure and systematic nomenclature of selected organic compounds. Sound explanation of the role of functional groups in the reactions of organic molecules. Analysis of data related to organic compounds contains inaccuracies and/or is incomplete. Processes and communicates some information accurately and accurately applies understandings to many familiar and some new contexts.

	6–10 marks
	Some knowledge and understanding of the principles and applications of the organic process/biomolecules/reaction pathways/functional group chosen. Some knowledge and understanding of the structure and systematic nomenclature of selected organic compounds. Some explanation of the role of functional groups in the reactions of organic molecules. Some interpretation and/or explanation of data related to organic compounds. Processes and communicates some information accurately and applies some understandings to familiar contexts.

	1–5 marks
	Limited knowledge and/or understanding of the principles and applications of the organic process/biomolecules/reaction pathways/functional group chosen. Limited knowledge and understanding of the structure and/or systematic nomenclature of selected organic compounds. Limited explanation of the role of functional groups in the reactions of organic molecules. Limited if any interpretation of data related to organic compounds. Limited processing of information and/or application of understandings to familiar contexts.


Unit 4

School-assessed Coursework for the outcomes in Unit 4 will contribute 17 per cent to the student’s study score for Chemistry.

Tasks

Description

· A summary report including annotations of three practical activities drawn from either Area of Study 1 and Area of Study 2 (Task 1).

AND

From the area of study NOT used for the summary report including annotations of three practical activities.

· A written report of one practical activity (Task 2).

AND

One task (Task 3) selected from the following: 

· a response to stimulus material in written, oral or visual format

· an analysis of first or second-hand data using structured questions

· a report in written, oral, multimedia or visual format related to chemistry at work.

Outcomes 1 or 2

Outcomes 1 and 2 will contribute 50 marks each out of 100 marks allocated to School-assessed Coursework for Unit 4.

Task 1

Description

A summary report including annotations of three practical activities drawn from either Area of Study 1 or Area of Study 2.

Additional information is provided on page 28 of the VCE Chemistry Study Design.

Designing the assessment task

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

· investigate the factors affecting the rate of a reaction and the position of equilibrium (if the task is drawn from Area of Study 1)

OR

· analyse chemical and energy transformations occurring in chemical reactions by investigating a range of galvanic, fuel and simple electrolytic cells (if the task is drawn from Area of Study 2)

AND

· work independently and collaboratively to collect and record qualitative and/or quantitative data 

· process and interpret data, and evaluate procedures and reliability of data and draw conclusions consistent with the question under investigation

· apply safe and responsible work practices including the appropriate disposal of wastes

· apply the ethics of scientific research when conducting and reporting on the analyses

· interpret, explain and communicate chemical information using scientific language and conventions

· have the opportunity to demonstrate the highest level 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.

	Summary report (Task 1)

A summary report including annotations which illustrate the links between three practical activities which have been drawn from either Area of Study 1 or Area of Study 2.

	MARK RANGE
	DESCRIPTOR: typical performance in each range

	41–50 marks
	Comprehensive knowledge and understanding of the factors that determine optimum conditions in industrial chemistry or of the chemical and energy transformations occurring in chemical reactions. Accurately and appropriately records insightful and detailed quantitative and/or qualitative observations with correct units including the use of tables. Effectively and accurately evaluates the procedure and the reliability of the data, including the impact of sources of uncertainty. Accurately explains the appropriateness of the safe, responsible and ethical work practices used. Draws accurate, detailed and insightful links between the concepts and ideas from the three practical activities completed. Communicates information clearly and concisely using accurate scientific language and conventions.

	31–40 marks
	Detailed knowledge and understanding of the factors that determine optimum conditions in industrial chemistry or of the chemical and energy transformations occurring in chemical reactions. Accurately and clearly records detailed quantitative and/or qualitative observations with correct units including the use of tables. Accurately evaluates the procedure and discusses the reliability of data including the impact of sources of uncertainty. Relates the safe, responsible and ethical work practices used to the practical activities completed. Draws accurate and detailed links between the concepts and ideas from the three practical activities completed. Communicates information effectively using accurate scientific language and conventions.

	21–30 marks
	Sound knowledge and understanding of most of the factors that determine optimum conditions in industrial chemistry or of some of the chemical and energy transformations occurring in chemical reactions. Accurately records detailed quantitative and/or qualitative observations with correct units including the use of tables. Evaluates most of the procedure effectively and discusses many aspects of the reliability of data including the impact of some sources of uncertainty. Links the use of appropriate safe, responsible and ethical work practices to the three practical activities completed. Draws many accurate links between the concepts and ideas from the three practical activities. Communicates information with mostly accurate use of scientific language and conventions.

	11–20 marks
	Some knowledge and understanding of some of the factors that determine optimum conditions in industrial chemistry or of some of the chemical and energy transformations occurring in chemical reactions. Records quantitative and/or qualitative observations with some correct units, including some use of tables. Evaluates some of the procedure and/or discusses some aspects of the reliability of data and the impact of few sources of uncertainty. Lists some of the appropriate safe, responsible and ethical work practices applicable to the three practical activities completed. Draws some accurate links between the concepts and ideas from the three practical activities. Communicates information with some accurate use of scientific language and conventions.

	1–10 marks
	Limited knowledge or understanding of some of the factors that determine optimum conditions in industrial chemistry or of some of the chemical and energy transformations occurring in chemical reactions. Records few quantitative and/or qualitative observations. Limited, if any evaluation of the procedure and/or reliability of the data or sources of uncertainty. Limited reference to the uses appropriate safe, responsible and ethical work practices applicable to the three practical activities completed. Draws few, if any links between the concepts and ideas from the three practical activities. Limited use of scientific language and conventions to communicate information.


Outcome 1

Analyse the factors that determine the optimum conditions used in the industrial production of the selected chemical.

This outcome will contribute 50 marks out of the 100 marks allocated to School-assessed Coursework for Unit 4.

If the summary report including annotations of three practical activities is drawn from Area of Study 2, then the following tasks must be drawn from Area of Study 1.

Task 2

A written report of one practical activity.

Designing the assessment task

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

· demonstrate knowledge and the application of experimental methods used to investigate the factors affecting the rate of a reaction or the position of equilibrium 

· demonstrate and apply knowledge of Collision Theory or of Le Chatelier’s Principle

· analyse and interpret the results, evaluate the reliability of results and the procedures of a practical investigation and draw conclusions consistent with the aim of the practical activity and the information collected

· develop and apply safe and responsible work practices

· apply understandings to familiar and new contexts

· use scientific language and conventions correctly

· have the opportunity to demonstrate the highest level 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 1 (Task 2)

Analyse the factors that determine the optimum conditions used in the industrial production of the selected chemical.

	MARK RANGE
	DESCRIPTOR: typical performance in each range

	21–25 marks
	Comprehensive understanding of the theory of rates of reaction/ equilibrium reactions. Accurately and appropriately records insightful and detailed quantitative and/or qualitative observations with correct units including the use of tables. Manipulates data in calculations and/or graphs accurately and in detail. Draws clear and concise conclusions consistent with the aim of the practical activity and the information collected. Evaluates the procedure effectively and discusses the reliability of data accurately and in detail. Comprehensive and accurate explanation of the relationship between the safe and responsible work practices applied and the procedure used. Applies understandings accurately and effectively to familiar and new contexts. Comprehensive and accurate use of scientific language and conventions.

	16–20 marks
	Detailed understanding of the theory of rates of reaction/ equilibrium reactions. Accurately and appropriately records detailed quantitative and/or qualitative observations with correct units including the use of tables. Manipulates data in most calculations and/or graphs accurately and in detail. Draws thorough conclusions consistent with the aim of the practical activity and the information collected. Evaluates the procedure in detail and discusses the reliability of data accurately. Detailed explanation of the relationship between the safe and responsible work practices applied and the procedure used. Applies understandings accurately to familiar and new contexts. Detailed and accurate use of scientific language and conventions.

	11–15 marks
	Sound understanding of the theory of rates of reaction/ equilibrium reactions. Accurately records quantitative and/or qualitative observations in some detail with correct units including the use of tables. Manipulates data in most calculations and/or graphs accurately. Draws sound conclusions consistent with the aim of the practical activity and the information collected. Some evaluation of the procedure and discussion of the reliability of data. Identifies the relationship between the safe and responsible work practices applied and the procedure used. Applies understandings accurately to most familiar and some new contexts. Mostly accurate use of scientific language and conventions.

	6–10 marks
	Some understanding of the theory of rates of reaction/ equilibrium reactions. Records some quantitative and/or qualitative observations with some correct units including the use of tables. Manipulates data in some calculations and/or graphs accurately without including detail. Draws some conclusions consistent with the aim of the practical activity and the information collected. Some evaluation of the procedure and/or discussion of the reliability of data. Includes some reference to the safe and responsible work practices applied. Applies some understandings to some familiar contexts. Some accurate use of scientific language and conventions.

	1–5 marks
	Limited understanding of the theory of rates of reaction/equilibrium reactions. Records few quantitative and/or qualitative observations with few, if any, correct units. Minimum accurate use of data in few if any calculations and/or graphs. Draws few, if any, conclusions consistent with the aim of the practical activity and the information collected. Limited evaluation of the procedure with little, if any, discussion of the reliability of data and/or safe and responsible work practices applied. Applies limited understandings to a few familiar contexts. Limited use of scientific language and conventions.


Task 3

One task selected from the following:

· a response to stimulus material in written, oral or visual format

· an analysis of first- or second-hand data using structured questions

· a report in written, oral, multimedia or visual format related to chemistry at work.

Designing the assessment task

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

· demonstrate and apply knowledge of the principles and applications of the industrial preparation of the selected chemical

· analyse and interpret qualitative and quantitative data relating to factors affecting the production of the selected chemical

· analyse scientific and/or technological developments that have impacted on the production of the selected chemical 

OR

· demonstrate and apply knowledge of the principles and applications of pH as a measure of strength of acids and bases

· analyse and interpret qualitative and quantitative data relating to Kw and Ka for weak acids
AND

· demonstrate knowledge of the principles of waste management used in the chemical laboratory 

· process information and apply understandings to familiar and new contexts

· communicate chemical information and ideas accurately and effectively

· have the opportunity to demonstrate the highest level 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 1 (Task3)

Analyse the factors that determine the optimum conditions used in the industrial production of the selected chemical.

	MARK RANGE
	DESCRIPTOR: typical performance in each range

	21–25 marks
	Comprehensive knowledge and understanding of the principles and applications of the selected chemical or pH, Kw and Ka. Comprehensive analysis and interpretation of qualitative and/or quantitative data relating to the selected chemical and/or its production or pH, Kw and Ka. Comprehensive and accurate discussion of scientific and/or technological developments related to the production of the selected chemical or measurement of pH. Detailed and insightful explanation of the principles of waste management used in the chemical laboratory. Processes and communicates information effectively, and accurately applies understandings to familiar and new contexts.

	16–20 marks
	Detailed knowledge and understanding of the principles and applications of the selected chemical or pH, Kw and Ka. Detailed analysis and interpretation of qualitative and/or quantitative data relating to the selected chemical and/or its production or pH, Kw and Ka. Detailed discussion of scientific and/or technological developments related to the production of the selected chemical or measurement of pH. Detailed explanation of the principles of waste management used in the chemical laboratory. Processes and communicates information thoroughly and accurately applies understandings to most familiar and new contexts.

	11–15 marks
	Sound knowledge and understanding of the principles and applications of the selected chemical or pH, Kw and Ka. Careful analysis and interpretation of qualitative and/or quantitative data relating to the selected chemical and/or its production or pH, Kw and Ka. Sound discussion of the scientific or technological developments related to the production of the selected chemical or measurement of pH. Sound explanation of the principles of waste management used in the chemical laboratory. Processes and communicates some information accurately and applies some understandings to many familiar and some new contexts.

	6–10 marks
	Some knowledge and understanding of the principles and applications of the selected chemical or pH, Kw and Ka. Some analysis and interpretation of the qualitative and/or quantitative data relating to the selected chemical or its production or pH, Kw and Ka. Some discussion of the scientific and/or technological developments related to the production of the selected chemical or measurement of pH. Some explanation of the principles of waste management used in the chemical laboratory. Processes and communicates some information accurately and applies some understandings to familiar contexts.

	1–5 marks
	Limited knowledge and/or understanding of the principles and applications of the selected chemical or pH, Kw and Ka. Limited analysis and/or interpretation of qualitative and/or quantitative data from the selected chemical and or its production or pH, Kw and Ka. Limited reference to the scientific and/or technological developments related to the production of the selected chemical or measurement of pH. Limited explanation of the principles of waste management used in the chemical laboratory. Limited processing of information and/or application of understandings to familiar contexts.


Outcome 2

Analyse chemical and energy transformations occurring in chemical reactions.

This outcome will contribute 50 marks out of the 100 marks allocated to School-assessed Coursework for Unit 4. 

If the summary report including annotations of three practical activities is drawn from Area of Study 1, then the following tasks must be drawn from Area of Study 2.

Task 2

A written report of one practical activity.

Designing the assessment task

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

· demonstrate knowledge and the application of experimental methods used in the determination of energy changes in chemical reactions

· demonstrate knowledge and application of calculations involved in energy changes in chemical reactions such as heat of reactions

· analyse and interpret results, evaluate the reliability of results and the procedures of a practical investigation and draw conclusions consistent with the aim of the practical activity and the information collected

· develop and apply safe and responsible work practices

· apply understandings to familiar and new contexts

· use scientific language and conventions correctly

· have the opportunity to demonstrate the highest level 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 (Task 2)

Analyse chemical and energy transformations occurring in chemical reactions.

	MARK RANGE
	DESCRIPTOR: typical performance in each range

	21–25 marks
	Comprehensive understanding of the theory of energy changes in chemical reactions. Accurately and appropriately records insightful and detailed quantitative and/or qualitative observations with correct units including the use of tables. Manipulates data in calculations accurately and fully. Draws clear and concise conclusions consistent with the aim of the practical activity and the information collected. Evaluates the procedure and discusses the reliability of data accurately and in detail. Comprehensive and accurate explanation of the relationship between safe and responsible work practices applied and the procedure used. Applies understandings accurately and in detail to familiar and new contexts. Comprehensive and accurate use of scientific language and conventions.

	16–20 marks
	Detailed understanding of the theory of energy changes in chemical reactions. Accurately and appropriately records detailed quantitative and/or qualitative observations with correct units including the use of tables. Manipulates data in most calculations accurately and fully. Draws thorough conclusions consistent with the aim of the practical activity and the information collected. Evaluates the procedure in detail and discusses the reliability of data accurately. Detailed explanation of the relationship between the safe and responsible work practices applied and the procedure used. Applies understandings accurately to familiar and new contexts. Detailed and accurate use of scientific language and conventions.

	11–15 marks
	Sound understanding of the theory of energy changes in chemical reactions. Accurately records quantitative and/or qualitative observations in some detail with correct units including the use of tables. Manipulates data in most calculations accurately without including detail. Draws sound conclusions consistent with the aim of the practical activity and the information collected. Some evaluation of the procedure and discussion of  the reliability of data. Identifies the relationship between safe and responsible work practices applied and the procedure used. Applies understandings accurately to most familiar and some new contexts. Mostly accurate use of scientific language and conventions.

	6–10 marks
	Some understanding of the theory of energy changes in chemical reactions. Records some quantitative and/or qualitative observations with some correct units including the use of tables. Manipulates data in some calculations accurately without including detail. Draws some conclusions consistent with the aim of the practical activity and the information collected. Some evaluation of the procedure and/or discussion of the reliability of data. Includes some reference to the safe and responsible work practices applied. Applies some understandings to some familiar contexts. Some accurate use of scientific language and conventions.

	1–5 marks
	Limited understanding of the theory of energy changes in chemical reactions. Records few quantitative and/or qualitative observations with few, if any, correct units. Minimum accurate use of data in few, if any, calculations. Draws few, if any, conclusions consistent with the aim of the practical activity and the information collected. Limited evaluation of the procedure with little, if any, discussion of the reliability of data and/or safe and responsible work practices. Applies limited understandings to few familiar contexts. Limited use of scientific language and conventions.


Task 3

One task selected from the following:

· a response to stimulus material in written, oral or visual format

· an analysis of first- or second-hand data using structured questions

· a report in written, oral, multimedia or visual format related to chemistry at work.

Designing the assessment task

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

· demonstrate knowledge of the construction and operation of simple galvanic primary and secondary cells, or fuel cells or simple electrolytic cells

· demonstrate knowledge and understanding of the relative advantages and disadvantages of the different types of galvanic/fuel cells

OR

· demonstrate knowledge and understanding of the application of Faraday’s laws in electrochemistry

AND

· analyse and interpret first and second-hand data and evidence related to chemical and energy transformations

· process information; and apply understandings to familiar and new contexts

· communicate chemical information and ideas accurately and effectively

· have the opportunity to demonstrate the highest level 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 (Task 3)

Analyse chemical and energy transformations occurring in chemical reactions.

	MARK RANGE
	DESCRIPTOR: typical performance in each range

	21–25 marks
	· Comprehensive knowledge and understanding of the principles and applications of simple primary or secondary galvanic cells, fuel cells or electrolytic cells, and of the relative advantages and disadvantages of galvanic and fuel cells. Accurate and detailed analysis of data related to chemical and energy transformations. Processes and communicates information effectively, and accurately 
applies understandings to familiar and new contexts.

or

· Comprehensive knowledge and understanding of the application of Faraday’s laws in electrochemistry. Accurate and detailed analysis of data related to chemical and energy transformations. Processes and communicates information effectively, and accurately applies understandings to familiar and new contexts.

	16–20 marks
	· Detailed knowledge and understanding of the principles 
and applications of simple primary or secondary galvanic cells, fuel cells or electrolytic cells, and of the relative advantages and disadvantages of galvanic and fuel cells. Accurate analysis of data related to chemical and energy transformations. Processes and communicates information thoroughly, and accurately applies most understandings to familiar and new contexts.

or

· Detailed knowledge and understanding of the application of Faraday’s laws in electrochemistry. Accurate analysis of data related to chemical and energy transformations. Processes and communicates information thoroughly, and accurately applies most understandings to familiar and new contexts.

	11–15 marks
	· Sound knowledge and understanding of the principles and applications of simple primary or secondary galvanic cells, fuel cells or electrolytic cells, and of the relative advantages and disadvantages of galvanic and fuel cells. Analysis of data related to chemical and energy transformations contains some inaccuracies and/or is incomplete. Processes and communicates some information accurately, and accurately applies understandings to many familiar and some new contexts.

or

· Sound knowledge and understanding of the application of Faraday’s laws in electrochemistry. Analysis of data related to chemical and energy transformations contains some inaccuracies and/or is incomplete. Processes and communicates some information accurately, and accurately applies understandings to many familiar and some new contexts.

	6–10 marks
	· Some knowledge and understanding of the principles and applications of simple primary or secondary galvanic cells, fuel cells or electrolytic cells, and of the relative advantages and disadvantages of galvanic and fuel cells. Some interpretation of data related to chemical and energy transformations. Processes and communicates some information accurately, and applies some understandings to familiar contexts.

or

· Some knowledge and understanding of the application of Faraday’s laws in electrochemistry. Some interpretation of data related to chemical and energy transformations. Processes and communicates some information accurately, and applies some understandings to familiar contexts.

	1–5 marks
	· Limited knowledge and/or understanding of the principles and applications of simple primary or secondary galvanic cells, fuel cells or electrolytic cells, and of the relative advantages and disadvantages of galvanic and fuel cells. Limited, if any, interpretation of data related to chemical and energy transformations. Limited processing of information and/or application of understandings to familiar contexts.

or

· Limited knowledge and/or understanding of the application of Faraday’s laws in electrochemistry. Limited, if any, interpretation of data related to chemical and energy transformations. Limited processing of information and/or application of understandings to familiar contexts.


Examinations

Mid-year examination – Unit 3

The student’s level of achievement in Unit 3 will 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.

Description

Both outcomes in Unit 3 will be examined. All key knowledge that underpins the outcomes in Unit 3 and the set of key skills listed on page 12 of the study design are examinable.

Outcomes 1 and 2 will contribute approximately equally to the examination.

The examination paper will have two sections. Section A will consist of multiple-choice questions and Section B will consist of short-answer questions.

All questions are compulsory.

Students will complete the examination using a question and answer booklet, and a data booklet supplied with the examination. The data booklet is available on the VCAA website.

Approved materials
Students sitting for examinations are permitted to bring normal stationary 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.

In Chemistry, students are expected to bring specific materials into the examination as follows:

· one scientific calculator

· 2B or 4B pencil to complete the multiple-choice answer sheet for Section A.

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.

Description

All outcomes in Unit 4 will be examined. All key knowledge that underpins the outcomes in Unit 4 and the set of key skills listed on page 12 of the study design are examinable.

Outcomes 1 and 2 will contribute approximately equally to the examination.

The examination paper will have two sections. Section A will consist of multiple-choice questions and Section B will consist of short-answer questions.

All questions are compulsory.

Students will complete the examination using a question and answer booklet, and a data booklet supplied with the examination. The data booklet is available on the VCAA website.

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.

In Chemistry, students are expected to bring specific materials into the examination as follows:

· one scientific calculator

· 2B or 4B pencil to complete the multiple-choice answer sheet for Section A.

Assessment Support Material and Further Resources

Introduction

School-assessed Coursework provides schools with the opportunity to make their own administrative arrangements for the internal assessment of their students.

It also provides individual study teachers with the opportunity to:

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

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

School-assessed Coursework provides teachers with the opportunity to:

· monitor the progress and work of their students

· provide important feedback to the student

· gather information about the teaching program.

Students should know in advance how and when they are going to be assessed and the conditions under which they will be assessed.

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 approximate date for completion

· time allowed for the task

· allocation of marks

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

· opportunity to demonstrate the highest level of performance.

Following an assessment task:

· teachers can use the performance of their students to evaluate the teaching and learning program

· a topic may need to be carefully revised again prior to the end of the unit to ensure students fully understand the key knowledge and skills required in preparation for the examination.

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

Designing the assessment task is an important part of the teaching, learning and assessment process. The assessment task needs to provide the opportunity for all students to demonstrate the highest level of performance on the outcome. Teachers need to design an assessment task that is representative of the content (key knowledge and skills underpinning the outcome), 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. The approach is presented as a sequence of steps.

Making assessment part of teaching and learning

Step 1: Define the parameters of an outcome and its related assessment task options
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 offerings in the study design. It is possible for students in the same class to undertake different options; however, teachers must ensure that the tasks are comparable in scope and demand.

Step 2: Examine the assessment advice in Section 2

Examine the highest level of performance descriptors and clarify their meanings if you are unsure. Use the study design as your reference point. Remember the performance descriptors for each outcome identify the qualities or characteristics that you are looking for in a student response. This helps in the development of the task. It also helps clarify what needs to be taught as well as what needs to be included in the assessment task. It will assist students in understanding the expectations of the task.

Step 3: Determine teaching and learning activities

Identify the nature and sequence of teaching and learning activities to cover the key knowledge and skills outlined in the study design. It is important that a variety of learning opportunities are provided to cater for individual preferred learning styles. (Refer to the ‘Advice for teachers’ section of the study design for some specific examples of learning activities for each outcome.)

Step 4: Design the assessment task

· The information in the stimulus should be relevant to the task and assist students in their response. 

· Check that the instructions are clear. Are they complete and unambiguous?

· It is important that students know what is expected of them in an assessment task. This means providing 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 set 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.
Points to consider

When constructing a task you will need to consider the following:

· Does the task enable students to demonstrate the highest possible performance level?

· Will students select the form of the response or will you select the form that the whole class will use?

· Will the task be completed in one lesson or over several lessons? If the task is going to run over several lessons will you divide the task into parts or collect students work at the end of each lesson? If your school has multiple Chemistry classes and your task is designed to last several lessons will you slightly alter the task for each class?

· Does the task allow you to easily identify the key aspects of the response to be assessed?

Sample approaches to School-assessed Coursework

Unit 3

Outcome 1

Evaluate the suitability of techniques and instruments used in chemical analyses.

Outcome 2

Identify and explain the role of functional groups in organic reactions and construct reaction pathways using organic molecules.

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

The VCE Chemistry Study Design, pages 12, 21 and 22, provides details of the key knowledge and skills related to Unit 3 Outcome 1 Area of Study 1: Chemical analysis and Unit 3 Outcome 2 Area of Study 2: Organic chemical pathways. 

In order to plan and conduct an assessment for this outcome it is necessary to be familiar with the key knowledge and skills. It should be noted that each key knowledge and skill does not need to be clearly identifiable in the task, nor should the task focus on too narrow or broad a range of key knowledge and skills.

The study design identifies a range of task types that can be used to assess this outcome. Teachers should be familiar with the essential characteristics of each task type and the implications of these for task design and conduct of assessment. 

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. 

If the extended experimental investigation is drawn from Area of Study 1 it can include a range of volumetric and/or gravimetric analyses and/or instrumental analyses and gives the students an opportunity to meet this descriptor.

Step 3: Determine teaching and learning activities

The extended experimental investigation, in this example, is drawn from Area of Study 1, requires between three and five hours of practical work, and class time allocated to presentation of results.

The teacher would need to develop pre-task knowledge and skills by setting some practical tasks that develop student technical skills and skills in presentation of results in different formats.

One assessment task for Unit 3 Outcome 2 could be a written report of one practical activity. This task would require the practical activity to have been completed in a previous class or classes and then another 50 minutes should be allocated for writing the practical report.

Prior to beginning this task the teacher would need to develop pre-task knowledge and skills by setting practical tasks that use similar formats to present information. 

The other assessment task for Unit 3 Outcome 2 could be a report in visual format of organic reaction pathways. This task would require a 50-minute session to gather information followed by another 50-minute session to produce the visual report.

The teacher would need to develop pre-task knowledge and skills by providing students with examples of the large biomolecules and sequence of steps in common organic reactions.

Teaching the pre-task knowledge and skills

Use the key knowledge and skills to be learnt in Unit 3 Outcome 1 to ensure the students:

· are able to calculate amounts of solids, liquids and gases

· are familiar with the types of analyses and their application

· are familiar with safe and responsible work practices and the ethics of scientific research.

Unit 3 Outcome 1 teaching and learning activities could involve:

· experimental activities involving volumetric and gravimetric analyses

· manipulation of data from instrumental analyses

· research examples of MSDS.

Use the key knowledge and skills to be learnt in Unit 3 Outcome 2 to ensure the students:

· have an understanding of structure and systematic nomenclature of alkanes, alkenes, amines, chloroalkanes, alkanols and carboxylic acids up to C10
· have an understanding of the common reactions of organic compounds such as esterification

· have an understanding of the function of organic molecules in the design and synthesis of medicines including the production of aspirin from salicylic acid

· have an understanding of the polymerisation of large biomolecules such as polysaccharides or polypeptides and the formation of lipids and DNA

· have an understanding of applications of biomolecules such as proteins as markers for disease.

Unit 3 Outcome 2, teaching and learning activities could involve:

· experimental activities involving preparation of esters

· visual representation of organic molecules and functional groups by drawing molecular structures, with a view to representing the three-dimensional structure

· observation and manipulation of molecular structures (including polymers and biomolecues) using modelling kits and/or computer software

· research into the design and synthesis of medicines, or into the history of aspirin.

One approach to constructing assessment tasks

The following is a sample approach for the assessment of Unit 3:

· Task 1, the extended experimental investigation, is drawn from Area of Study 1

· Tasks 2 and 3 are drawn from Area of Study 2.

The extended experimental investigation contributes 50 marks towards the total marks allocated for School-assessed Coursework for Unit 3. Tasks 2 and 3 contribute 25 marks each towards the total marks allocated for School-assessed Coursework for Unit 3.


An extended experimental investigation (Area of Study 1 Task 1)

Students may work in pairs to conduct the extended experimental investigation into the composition of a particular white wine. Students will have up to five hours to complete the task. This time must include research and planning as well as time to conduct the experiments and process and present the results. Students should produce an independent report in the required format of their investigation. 

Students should use their own logbook throughout the investigation and should keep records of their progress from day to day. The logbooks remain in the science laboratory. Students will need to use material safety data sheets (MSDS) to conduct a risk assessment for the practical exercises to be undertaken. This would be recorded in the logbook before the experimental work was started. The teacher will regularly check the logbook and monitor the student’s progress through observations, discussions with students and by reading/signing off the written records in the logbook. 

The final report should bring together the experiments with results presented in a suitable format, a discussion of the data and relevant calculations, a discussion of the validity of the results and of the suitability of the procedures and a conclusion related to the stated aims of the investigation and based on the results obtained. 

In this example there are three steps.

Step 1: Students are given a copy of the criteria for this assessment task, including the question to be investigated. Students are given time (one 50-minute session) to brainstorm and research if necessary with their partner which components of the wine that they would like to analyse for. A work plan and their risk assessment (using MSDS) for the task would be recorded in their logbooks for assessment purposes. The choice of experiments could be more closely controlled by the teacher if wished. The list of materials and method could be made available for a number of possible investigations such as determination of SO2 in wine, determination of alcohol in wine and determination of acidity of wine and the students could make a selection from those available.

Step 2: Students conduct the laboratory investigation in pairs, in two or four 
50 minute sessions. Students are assessed for their laboratory skills including safe work practices. Results are recorded and any alterations to the prescribed method noted by the students. Logbooks are collected at the end of each session by the teacher.

Step 3: In the final session students are given back their logbooks and have up to one hour to present their results in the required format. This could be a Microsoft PowerPoint presentation for example. While the results would be the same within a pair of students, each student must produce their own, original presentation of the results and must process the results, evaluating the procedure and the results and drawing relevant conclusions. Specific questions could be given to guide the students through the analysis of results and evaluation procedure. This is most important, so this step must be completed under teacher supervision. The finished presentation must be submitted in to the teacher at the end of the session.

A possible breakdown of marks for the extended experimental investigation 
(Task 1) could be:

	Work plan and risk assessment for investigation.
	5 marks

	Efficient and safe experimental performance.
	5 marks

	Collection and presentation of results.
	10 marks

	Interpretation and analysis of results, including calculations.
	15 marks

	Evaluation of the procedures of the practical investigations.
	5 marks

	Consistency of conclusions with the aim of the investigation and the information collected.
	5 marks

	Use of scientific language and conventions, chemical equations and units of measurement.
	5 marks


A written report of one practical activity (Area of Study 2 Task 2)

Students may work in pairs to conduct the laboratory investigation to prepare a sample of aspirin. Students will have one 50-minute session to complete the practical activity in pairs, and a 50-minutes session to complete the report. Students should produce an independent report of their investigation. 

Students should use their own logbook throughout the investigation. The teacher will collect the logbook at the end of the first session and monitor the student’s progress through observations and discussions with students. The logbook is returned to the student when they are to write the report. The final report should contain results presented in a suitable format, a discussion of the data and relevant calculations, a discussion of the validity of the results and of the suitability of the procedure and a conclusion related to the stated aims of the investigation and based on the results obtained. In this example there are three steps.

Step 1: Students are given a copy of the aim, materials and method of the preparation of aspirin experiment. Students are given a copy of the criteria for this assessment task.

Step 2: Students conduct the laboratory investigation in pairs in the first 50-minute session. Students are assessed for their laboratory skills including safe work practices. Results are recorded and any alterations to the prescribed method noted by the students. Logbooks are collected at the end of the session by the teacher.

Step 3: In the next session the logbooks are returned to students and a list of questions that must be addressed in their discussion. Students are then given 50 minutes to complete their report.

A possible breakdown of marks for the written report of one practical activity (Task 2) could be:

	Recording and presentation of results.
	5 marks

	Interpretation and analysis of results, including calculations and evaluation of accuracy of results.
	5 marks

	Evaluation of the procedures of the practical investigation.
	5 marks

	Consistency of conclusions with the aim of the investigation and the information collected.
	5 marks

	Use of scientific language and conventions, chemical equations and units of measurement.
	5 marks


A report in a visual format on organic reaction pathways (Area of Study 2 Task 3) 

Students would work individually for this task. One 50-minute session to research and gather information and another 50-minute session to produce a report in a visual format on the polymerisation of a range of large biomolecules such as polysaccharides or polypeptides and the formation of lipids and DNA. The final piece of work could be a poster with the appropriate reactions labelled clearly. Questions could be provided to guide the students through the task, requiring them to provide detailed labels related to the functional groups of the monomers and the linkages/functional groups in the final biomolecules. A table could be included to provide more information, specifically to discuss some of the applications of the biomolecules (such as proteins as markers for disease).

Step 1: In the lesson before the task was undertaken students are given a copy of the criteria for this assessment task. This would describe which large biomolecules, or other organic molecules, were to be included in the report and a description of the type of visual report required.

Step 2: Students would be given a sheet describing the task fully with clear instructions/directed questions as to what should be included. Students may bring reference notes and use these to assist them complete the task. 

Step 3: At the end of 50 minutes the task would be collected for marking.

A possible breakdown of marks for the report in a visual format on organic reaction pathways (Task 3) could be:

	Knowledge and understanding of the principles and applications of the biomolecules.
	5 marks

	Knowledge and understanding of the structure and systematic nomenclature of selected organic compounds.
	5 marks

	Analysis of data related to organic compounds.
	5 marks

	Effective Processing and communication of information.
	5 marks

	Application of understandings in familiar and new contexts.
	5 marks


Other considerations

When to assess the students

The teacher must decide the most appropriate time to set this task. This decision is the result of several considerations including:

· the estimated time it will take to cover the key knowledge and skills for the outcome

· the possible need to provide a practice, indicative task

· the likely length of time required for students to complete the task

· when tasks are being conducted in other subjects and the workload implications for students

· the proximity of the task to the mid-year examination.

If it is being used to assess Outcome 1, the extended experimental investigation could be completed towards the middle or the end of Area of Study 1. The written report and one other task will be used to assess Outcome 2 and these tasks could be completed at different times in Terms 1 and 2. 

If the extended experimental investigation is being used to assess Outcome 2, then it could be completed during Term 2. The written report and one other task will be used to assess Outcome 1 and these tasks could be completed at different times in Term 1.

The exact dates and times can be decided in consultation with students, the VCE Coordinator/s and other key staff.

Marking the task

The marking scheme should reflect the relevant aspects of the performance descriptors in the assessment handbook and be explained to students before starting the task.

Each task should directly relate to some of the key knowledge and skills and provide the opportunity to meet the standard reflected in the highest performance descriptor for the task. 

Unit 4

Outcome 1

Analyse the factors that determine the optimum conditions used in the industrial production of the selected chemical.

Outcome 2

Analyse chemical and energy transformations occurring in chemical reactions.

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

The VCE Chemistry Study Design, pages 12, 26 and 27, provides details of the key knowledge and skills related to Unit 4 Outcome 1 Area of Study 1: Industrial chemistry and Area of Study 2: Supplying and using energy. 

In order to plan and conduct an assessment for this outcome it is necessary to be familiar with the key knowledge and skills. It should be noted that each key knowledge and skill does not need to be clearly identifiable in the task, nor should the task focus on too narrow or broad a range of key knowledge and skills.

The study design identifies a range of task types that can be used to assess this outcome. Teachers should be familiar with the essential characteristics of each task type and the implications of these for task design and conduct of assessment. 

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, the first performance descriptor for Outcome 2 Task 2 requires that the student demonstrates a comprehensive knowledge and understanding of the principles and applications of simple primary or secondary galvanic cells, fuel cells or electrolytic cells. Outcome 2, Task 3 requires the student to apply their understanding of the theory of simple primary or secondary galvanic cells, fuel cells or electrolytic cells. A second descriptor for this outcome is that the student should process information comprehensively and accurately apply its understanding in familiar and new contexts. The opportunities offered by a second-hand data exercise here to test the application of knowledge in a new context are invaluable.

Step 3: Determining teaching and learning activities

The summary report including annotations of three practical activities, in this example drawn from Area of Study 1, requires between three and five hours of practical work and class time to complete the summary report.

The teacher would need to develop pre-task knowledge and skills that develop students’ technical skills and ability to link related concepts.

One assessment task for Unit 4 Outcome 2 could be a written report of one practical activity. This task would require the practical activity to have been completed in a previous class or classes and another 50 minutes should be allocated for writing the practical report.

The teacher would need to develop pre-task knowledge and skills by setting practical tasks before this one and requiring the practical activities to be written up in a similar format to the task.

The other assessment task option for Unit 4 Outcome 2 is an analysis of first or second hand data using structured questions. This task would require 50 minutes of class time. 

The teacher would need to develop pre-task knowledge and skills by setting practical tasks and/or reading and questions before this task was undertaken to give the students a chance to become familiar with the theory of simple primary or secondary galvanic cells, fuel cells or electrolytic cells (depending on the focus of the task to be set).

Teaching the pre-task knowledge and skills

Use the key knowledge and skills to be learnt in Unit 4 Outcome 1 to ensure the students:

· have an understanding of enthalpy

· have an understanding of factors that effect rate of reactions

· have an understanding of equilibrium systems.

Unit 4 Outcome 1, teaching and learning activities could involve:

· experimental activities involving exothermic and endothermic reactions

· experimental activities involving the use of catalysts

· construction of concept maps or flow charts.

Use the key knowledge and skills to be learnt in Unit 4 Outcome 2 to ensure the students:

· students have an understanding of the construction and operation of simple galvanic primary and secondary cells or the construction and operation of fuel cells or the construction and operation of simple electrolytic cells

· understood the advantages and disadvantages of fuel cells compared to conventional energy sources

· apply Faraday’s laws in electrochemistry to familiar situations.

Unit 4 Outcome 2, teaching and learning activities could involve:

· experimental activities involving simple galvanic cells and simple electrolytic cells

· application of first- and second-hand experimental data in calculations involving amount of  a product being made in an electrolysis cell, or even in a fuel or simple galvanic cell

· observation and/or manipulation of simulations or animations of fuel cells, or simple galvanic or electrolytic cells using computer software.

One approach to constructing assessment tasks

The following is a sample approach for the assessment of Unit 4:

· Task 1, the summary report including annotations of three practical activities, is drawn from Area of Study 1

· Tasks 2 and 3 are drawn from Area of Study 2.

The summary report including annotations of three practical activities contibutes 
50 marks towards the total marks allocated for School-assessed Coursework for 
Unit 4. Tasks 2 and 3 contribute 25 marks each towards the total marks allocated 
for School-assessed Coursework for Unit 4. 

A summary report including annotations of three practical activities (Area of 
Study 1 Task 1)

Students may work in pairs to conduct the three practical activities. These could be a rate experiment investigating the effect of changing the concentration and temperature on the rate of reaction and two equilibrium experiments, one an exothermic reaction and the other endothermic in which the effect of changing the same factors (temperature and concentration) were investigated. Students will have three to six hours to complete the task. This time must include time to carry out the experiments and process and present the results as well as complete the final summary report. 

Students should produce an independent summary report including annotations in the format required. Students should use their own logbook for each investigation and should keep records of their results from day to day. The logbooks remain in the science laboratory. The teacher will regularly check the logbook and monitor the student’s progress through observations, discussions with students and by reading/signing off the written records in the logbook. Before the summary report is written, students should have a results table for each experiment that they have completed. 

The summary report should bring together the experiments with the aim of analysing the factors that determine the optimum conditions for chemical reactions. The format of the report could be a table that compares and contrasts the effect of changing temperature and concentration on the rate and equilibrium yield of the experiments investigated. Annotations could be provided in answer to questions given by the teacher.

In this example there are three steps.

Step 1: Students are given a copy of the criteria for this assessment task, including the aim, materials and method for each experiment. All three experiments could be given out at the start, or separately if the practical sessions are separated by a considerable length of time. It should be made clear to the students that a full report is not required for each experiment.

Step 2: Students carry out the laboratory investigations in pairs over a period of 3–5 hours. In this case 3 hours would be appropriate. Results are recorded and any alterations to the prescribed method noted by the students. Logbooks are collected at the end of each session by the teacher.

Step 3: In the final session students are given back their logbooks and have about one hour to present their results in the required format. As described above, this could be a table that compares and contrasts the effect of changing temperature and concentration on the rate and equilibrium yield of the experiments investigated. A set of questions to guide the summary and provide annotations could be given by the teacher. While the results would be the same within a pair of students, each student must produce their own summary report. The finished report together with logbooks must be handed in to the teacher at the end of the session.

A possible breakdown of marks for the summary report including annotations of three practical activities (Task 1) could be:

	Completion of results tables for the three experiments.
	9 marks

	Evaluation of the procedure and the reliability of the data, including the impact of sources of uncertainty.
	6 marks

	Identification of links between the three experiments.
	6 marks

	Clear links between results and the change that has been made to the chemical reaction.
	9 marks

	Annotations demonstrating knowledge and understanding of the factors that determine optimum conditions in industrial chemistry.
	14 marks

	Conclusion bringing all aspects of determining the optimum conditions for chemical reactions together.
	6 marks


A written report of one practical activity (Area of Study 2 Task 2)

Students may work in pairs to conduct the laboratory investigation to develop an electrochemical series using a number of different half cells. Students will have one 50-minute session to complete the practical activity and a 50-minutes session to complete the report. Students should produce an independent report of their investigation. Students should use their own logbook throughout the investigation. The teacher will collect the logbook and monitor the student’s progress through observations and discussions with students. The final report should contain results presented in a suitable format, a discussion of the data, a discussion of the validity of the results and of the suitability of the procedure and a conclusion related to the stated aims of the investigation and based on the results obtained. In this example there are three steps.

Step 1: Students are given a copy of the aim, materials and method of an investigation involving several different combinations of half cells. Students are given a copy of the criteria for this assessment task.

Step 2: Students carry out the laboratory investigation in pairs in the first 50-minute session. Students are assessed for their laboratory skills including safe work practises. Results are recorded and any alterations to the prescribed method noted by the students. Logbooks are collected at the end of the session by the teacher.

Step 3: In the next session students are given back their logbooks and a list of questions that must be addressed in their discussion. Students are then given 50 minutes to complete their report.

A possible breakdown of marks for the written report of one practical activity (Task 2) could be:

	Recording and presentation of results.
	5 marks

	Interpretation and analysis of results, including evaluation of accuracy of results.
	5 marks

	Evaluation of the procedures of the practical investigation.
	5 marks

	Consistency of conclusions with the aim of the investigation and the information collected.
	5 marks

	Use of scientific language and conventions, chemical equations and units of measurement.
	5 marks


An analysis of second-hand data using structured questions (Area of Study 2 
Task 3) 

Students would work individually for this task. One 50-minute session could be used to answer a set of questions which accompany data relating to electrolysis of aqueous solutions. The data could include information relating to amounts of products made in the electrolysis over a given time, as well as the nature of products and the reason for non-standard results. Students would be only allowed to use the written material given to them.

Step 1: In a lesson before the task was to be done students are given a copy of the criteria for this assessment task. This would include information about what sort of questions they could expect in the task.

Step 2: Students would be given a sheet with the second hand data on it and another sheet with the questions to be answered. Students may bring reference notes and use these to assist them complete the task. 

Step 3: At the end of 50 minutes the task would be collected for marking.

A possible breakdown of marks for an analysis of second-hand data using structured questions (Task 3) could be:

	Knowledge and understanding of the principles and applications of simple primary or secondary galvanic cells, fuel cells or electrolytic cells.
	5 marks

	Knowledge and understanding of the relative advantages and disadvantages of galvanic and fuel cells or application of Faraday’s laws in electrochemistry.
	5 marks

	Analysis of data related to chemical and energy transformations.
	5 marks

	Interpretation and communication of information about chemical and energy transformations.
	5 marks

	Processing and application of understandings in familiar and new contexts.
	5 marks


Other considerations

When to assess the students

The teacher must decide the most appropriate time to set this task. This decision is the result of several considerations including:

· the estimated time it will take to cover the key knowledge and skills for the outcome

· the possible need to provide a practice, indicative task

· the likely length of time required for students to complete the task

· when tasks are being conducted in other subjects and the workload implications for students.

If it is being used to assess Outcome 1, the summary report including annotations of three practical activities could be completed during Area of Study 1. The written report and one other task will be used to assess Outcome 2 and these tasks could be completed at different times in Terms 3 and 4. 

If the summary report including annotations of three practical activities is being used to assess Outcome 2, then it could be completed during Area of Study 2. The written report and one other task will be used to assess Outcome 1 and these tasks could be completed at different times in Terms 3 and 4.

The exact dates and times can be decided in consultation with students, the VCE Coordinator/s and other key staff.

Marking the task

The marking scheme should reflect the relevant aspects of the performance descriptors in the assessment handbook and be explained to students before starting the task.

Each task should directly relate to some of the key knowledge and key skills and provide the opportunity to meet the standard reflected in the highest performance descriptor for the task. 

Publications
Regular updates and study advice is published in the VCAA Bulletin VCE, VCAL and VET and on the VCAA website. Teachers should also refer to the following publications for assessment of VCE Chemistry:

VCE Chemistry Study Design Units 1 and 2 2007–2014; Units 3 and 4 2008–2014.
The course developed and delivered to students must be in accordance with the VCE Chemistry Study Design, accredited Units 1 and 2 2007–2014; Units 3 and 4 2008–2014.

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 Chemistry by accessing the Chemistry study page on the VCAA website: 

Units 1 and 2: www.vcaa.vic.edu.au/vce/studies/chemistry/chemistry1-2.html
Units 3 and 4: www.vcaa.vic.edu.au/vce/studies/chemistry/chemindex.html
VCE examination papers

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

Assessment reports

The assessment reports are published on the VCAA website after the examination period. They provide teachers with an overview of previous examinations for 
Units 3 and 4.
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