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Introduction

The online version of the VCE Physics Assessment Handbook 2009–2014 contains assessment information for both school-based assessment and the examinations in Accounting 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.

Physics Assessment Advice

School-assessed Coursework

Teachers will provide to the Victorian Curriculum and Assessment Authority (VCAA) a score for each outcome in each of Units 3 and 4, 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

In Unit 3 students will complete a minimum of three different tasks for School-assessed Coursework. 

One task must be a student-designed extended practical investigation. Performance descriptors for the extended practical investigation can be found on page 28 of this handbook.

School-assessed Coursework for the outcomes in Unit 3 will contribute 17 per cent to the student’s study score for Physics.
Outcome 1

Investigate motion and related energy transformations experimentally, and use the Newtonian model in one and two dimensions to analyse motion in the contexts of transport and related aspects of safety, and motion in space.

This outcome will contribute 40 marks out of 100 marks allocated to School-assessed Coursework for Unit 3. It will be assessed by one or more tasks, which will contribute a total of 40 marks.

Task/s

Description

A student designed extended practical investigation must be completed for one outcome in Unit 3. Once it has been completed for one outcome, it must not be used again for any other outcome in Unit 3.

If the student-designed extended practical investigation is not undertaken in this outcome, at least one task is to be selected from the following:

· a multimedia presentation

· an annotated folio of practical activities

· a summary report of selected practical activities from the student’s log book

· a data analysis

· a report (written, oral, annotated visual)

· a test (short answer and extended response)
· a response to a media article.
Designing the assessment task/s
Teachers should develop an assessment task that allows the student to:

· investigate motion and related energy transformations experimentally

· use their understanding of the Newtonian model in one and two dimensions to analyse motion in the context of transport and related aspects of safety, and motion in space

· use appropriate physics terminology

· use mathematical modelling to organise and analyse data

· use computers and/or graphics calculator programs where appropriate
· 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 for all tasks other than the practical investigation
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

Investigate motion and related energy transformations experimentally, and use the Newtonian model in one and two dimensions to analyse motion in the contexts of transport and related aspects of safety, and motion in space.

	MARK RANGE
	DESCRIPTOR: typical performance in each range

	33–40 marks
	Independently undertakes a systematic and comprehensive approach to investigations of motion and related energy transformations. Suggests insightful refinements to complex investigative procedures and experimental design. Identifies experimental uncertainties and errors and evaluates them in terms of reliability and accuracy. Demonstrates a sophisticated level of understanding of concepts related to motion. Uses the Newtonian model comprehensively to analyse motion in one and two dimensions in a broad range of contexts. Applies ideas and concepts correctly to analyse typical and previously unfamiliar situations related to motion. Integrates several relevant concepts and algorithms to reach suitable solutions consistent with data. Makes cause–effect judgments and offers explanations to link information. Describes and explains qualitative and quantitative concepts using appropriate and correct scientific language and conventions consistently. Selects, analyses and applies complex data from texts, tables, graphs and diagrams to draw valid conclusions consistent with the question under investigation. Presents all data appropriately and correctly in a variety of formats to represent experimental data.

	25–32 marks
	Mostly independently undertakes a systematic approach to investigations of motion and related energy transformations. Suggests appropriate improvements to investigative procedures and experimental design. Identifies experimental uncertainties and errors and analyses them in terms of reliability and accuracy. Demonstrates a very good level of understanding of concepts related to motion. Uses the Newtonian model accurately to analyse motion in one and two dimensions in a variety of contexts. Applies ideas and concepts to analyse typical and some previously unfamiliar situations related to motion. Integrates several relevant concepts and algorithms to reach suitable solutions, with largely accurate use of algorithms. Recognises cause–effect relationships and identifies links between most data when making explanations. Describes and explains qualitative and quantitative concepts using correct scientific language and conventions in most contexts. Selects and applies straightforward data from texts, tables, graphs and diagrams to draw conclusions consistent with the question under investigation. Presents data appropriately in a variety of formats to represent experimental data.


	17–24 marks
	With limited guidance undertakes a mostly systematic approach to investigations of motion and related energy transformations. Suggests some effective improvements to investigative procedures and experimental design. Identifies most experimental uncertainties and errors and comments on reliability and accuracy. Demonstrates a good level of understanding of concepts related to motion. Uses the Newtonian model competently to analyse motion in one and two dimensions in several contexts. Applies ideas and concepts to analyse typical situations related to motion. Identifies the relevant concepts and algorithms to reach suitable solutions, with generally correct use of algorithms. Identifies and examines some links between data when making explanations. Describes and explains qualitative and quantitative concepts generally using correct scientific language and conventions. Selects and interprets straightforward data from texts, tables, graphs and diagrams to draw conclusions generally consistent with the question under investigation. Presents some data appropriately, in a variety of formats to represent experimental data.

	9–16 marks
	With some guidance undertakes a partial systematic approach to investigations of motion and related energy transformations. Identifies some relevant ways to improve routine investigative procedures and the design of simple experiments. Identifies some experimental uncertainties and errors and comments on data limitations. Demonstrates some understanding of concepts related to motion. Uses some aspects of the Newtonian model correctly to analyse motion in one and two dimensions in several contexts. Applies some simple concepts correctly to analyse typical situations related to motion. Identifies some relevant concepts or algorithms. Identifies and examines some relationships between data. Describes some qualitative and quantitative concepts using a limited range of scientific language and conventions appropriately. Interprets simple data from texts, tables, graphs and diagrams, generally correctly, to draw conclusions generally consistent with the question under investigation. Presents some data in limited formats, with limited accuracy, to represent experimental data. 


	1–8 marks
	With guidance undertakes a limited systematic approach to investigations of motion and related energy transformations. Identifies, with assistance, ways of improving investigative procedures and the design of simple experiments. Identifies few experimental uncertainties and errors with some comments on data limitations. Demonstrates limited understanding of concepts related to motion. Attempts to use some aspects of the Newtonian model to analyse motion in one and two dimensions in limited contexts. Applies a few physics ideas correctly to describe typical situations related to motion. Identifies few relevant concepts, with limited accurate application of algorithms. Identifies very few relationships between data. Describes, with guidance, a few qualitative and quantitative concepts using a limited range of scientific language and conventions appropriately. With guidance, uses information from simple texts, tables, graphs and diagrams to draw conclusions that generally relate to the question under investigation. Presents some data in limited and sometimes inappropriate formats, often with errors, to represent experimental data.


Outcome 2

Investigate, describe, compare and explain the operation of electronic and photonic devices, and analyse their use in domestic and industrial systems.

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

Task/s

Description

A student designed extended practical investigation must be completed for one outcome in Unit 3. Once it has been completed for one outcome, it must not be used again for any other outcome in Unit 3.

If the student-designed extended practical investigation is not undertaken in this outcome, at least one task is to be selected from the following:

· a multimedia presentation

· an annotated folio of practical activities

· a summary report of selected practical activities from the student’s log book

· a data analysis

· a report (written, oral, annotated visual)

· a test (short answer and extended response)

· a response to a media article.

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

· investigate, describe, compare and explain the operation of electronic and photonic devices in domestic and industrial systems

· analyse simple electronic transducer circuits

· use mathematical modelling to organise and analyse data

· use appropriate physics terminology

· use technical data to design circuits to operate for a particular purpose

· show an awareness of safe and responsible practices when working with electrical, electronic and photonics equipment

· use computers and/or graphics calculator programs where appropriate

· 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 for all tasks other than the practical investigation
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

Investigate, describe, compare and explain the operation of electronic and photonic devices, and analyse their use in domestic and industrial systems.

	MARK RANGE
	DESCRIPTOR: typical performance in each range

	25–30 marks
	Explores and investigates physical relationships practically, demonstrating initiative and recognising the application of theoretical ideas. Provides detailed investigations, descriptions, comparisons and explanations of the operation of electronic and photonic devices and their use in domestic and industrial systems. Compares and comprehensively explains the operation of electronic and photonic devices using correct physics terminology. Applies ideas and concepts correctly to explanations of typical and previously unfamiliar domestic and industrial systems. Applies several abstract concepts to analyse technical specifications and information systematically in text, tables, graphs and diagrams to explain complex relationships. Integrates several relevant concepts and algorithms to reach suitable solutions consistent with data. Makes cause–effect judgments and offers explanations to link information. Uses technical data correctly to design circuits and systems to operate safely for a clearly stated purpose.


	19–24 marks
	Investigates physical relationships practically, recognising the application of theoretical ideas. Provides mostly detailed investigations, descriptions, comparisons and explanations of the operation of electronic and photonic devices and their use in domestic and industrial systems. Compares and accurately explains the operation of electronic and photonic devices using correct physics terminology. Applies ideas and concepts to explanations of typical and some previously unfamiliar domestic and industrial circuits. Applies several abstract concepts to analyse information and data in text, tables, graphs and diagrams to explain relationships. Integrates several relevant concepts and algorithms to reach suitable solutions, with largely accurate use of algorithms. Recognises 
cause–effect relationships and identifies links between most data when making explanations. Uses technical data correctly, with some assistance, to design circuits and systems to operate safely for a stated purpose.

	13–18 marks
	Investigates physical relationships practically, recognising, with guidance, the application of theoretical ideas. Provides some investigations, descriptions, comparisons and explanations of the operation of electronic and photonic devices and their use in domestic and industrial systems. Compares and offers simple explanations of the operation of electronic and photonic devices using correct physics terminology. Applies some ideas and concepts to descriptions of typical and some previously unfamiliar domestic and industrial circuits, with accuracy. Applies an abstract concept to interpret information and data in text, tables, graphs and diagrams to explain some relationships. Identifies the relevant concepts and algorithms to reach suitable solutions, with general accuracy in the use of algorithms. Identifies and examines some links between data when making explanations. Uses technical data correctly, with direction, to design circuits and systems to operate safely for a stated purpose.

	7–12 marks
	Investigates physical relationships practically. Provides limited investigations, descriptions, comparisons and/or explanations of the operation of electronic and photonic devices and their use in domestic and industrial systems. Makes some comparisons and describes the operations of electronic and photonic devices using correct physics terminology. Applies simple concepts correctly to descriptions of typical domestic and industrial circuits. Applies simple concepts to interpret information and data in text, tables, graphs and diagrams to identify some relationships. Identifies some relevant concepts or algorithms, with some accuracy in the use of algorithms. Identifies and examines some relationships between data. Uses limited technical data, with direction, to design some circuits and systems to operate safely for a stated purpose.


	1–6 marks
	With guidance, investigates physical relationships practically. Refers to the operation of electronic and photonic devices and their use in domestic and industrial systems without elaboration. Describes the operations of some electronic and photonic devices using simple physics terminology. Applies a few simple concepts to descriptions of some examples of domestic and industrial circuits. Interprets, with assistance, some information and data in text, tables, graphs and diagrams to identify some relationships. Identifies few relevant concepts or algorithms, with very limited accuracy in the use of algorithms. Identifies very few relationships between data. Uses limited technical data, with considerable direction, to design circuits to operate safely for a particular purpose.


Outcome 3

Detailed study

Three detailed studies are available in Unit 3. One detailed study is to be selected from:

3.1
Einstein’s special relativity

3.2
Materials and their use in structures

3.3
Further electronics.

This outcome will contribute 30 marks out of the 100 marks allocated to School-assessed Coursework for Unit 3. It will be assessed by one or more tasks which will contribute a total of 30 marks.
Outcome 3.1

Use Einstein’s theory of relativity to describe and explain relativistic motion and effects, and make comparisons with classical descriptions of motion.

Task/s

A student designed extended practical investigation must be completed for one outcome in Unit 3. Once it has been completed for one outcome, it must not be used again for any other outcome in Unit 3.

If the student-designed extended practical investigation is not undertaken in this outcome, at least one task is to be selected from the following:

· a multimedia presentation

· an annotated folio of practical activities

· a summary report of selected practical activities from the student’s log book

· a data analysis

· a report (written, oral, annotated visual)

· a test (short answer and extended response)

· a response to a media article.

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

· use Einstein’s theory of relativity to describe and explain relativistic motion and effects using appropriate physics terminology

· make comparisons between Einstein’s theory of relativity with classical descriptions

· use appropriate physics technology

· use mathematical modelling to analyse and organise data

· use computers and/or graphics calculator programs where appropriate

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

	Outcome 3.1

Use Einstein’s theory of relativity to describe and explain relativistic motion and effects, and make comparisons with classical descriptions of motion.

	MARK RANGE
	DESCRIPTOR: typical performance in each range

	25–30 marks
	Demonstrates advanced use of Einstein’s theory of relativity to describe relativistic motion and effects and makes effective comparisons with classical descriptions of motion. Describes and explains relativistic motion and effects, using correct physics terminology. Applies ideas and concepts to typical and unfamiliar thought experiments. Applies several abstract concepts to analyse information and data systematically in text, tables, graphs and diagrams to explain complex relationships. Integrates several relevant concepts and algorithms to reach suitable solutions consistent with data. Makes cause–effect judgments and offers explanations to link information. Accurately and systematically selects appropriate features of models for comparison and provides insight into their similarities and differences. Draws perceptive conclusions when comparing models, ideas and theories.


	19–24 marks
	Demonstrates well-developed use of Einstein’s theory of relativity to describe relativistic motion and effects and makes useful comparisons with classical descriptions of motion. Describes relativistic motion and effects accurately, using correct physics terminology. Applies ideas and concepts to typical and some previously unfamiliar thought experiments. Applies several abstract concepts to analyse information and data in text, tables, graphs and diagrams to explain relationships. Integrates several relevant concepts and algorithms to reach suitable solutions, with largely accurate use of algorithms. Recognises cause–effect relationships and identifies links between most data when making explanations. Selects characteristics of models that can provide for a meaningful comparison and describes correctly the similarities and differences between them. Draws some thoughtful conclusions when comparing models, ideas and theories.

	13–18 marks
	Demonstrates competent use of Einstein’s theory of relativity to describe relativistic motion and effects and makes comparisons with classical descriptions of motion. Describes relativistic motion and effects using correct physics terminology. Applies some ideas and concepts to typical thought experiments with accuracy. Applies an abstract concept to interpret information and data in text, tables, graphs and diagrams to explain some relationships. Identifies the relevant concepts and algorithms to reach suitable solutions, with general accuracy in the use of algorithms. Identifies and examines some links between data when making explanations. Selects characteristics of models that provide for a partial comparison, and describes the major similarities and differences between them. Draws relevant conclusions when comparing some aspects of models, ideas and theories.

	7–12 marks
	Demonstrates some use of Einstein’s theory of relativity to describe relativistic motion and effects and makes limited comparisons with classical descriptions of motion. Describes relativistic motion and effects using simple physics terminology. Applies some simple ideas to thought experiments, and typical situations. Applies simple concepts to interpret information and data in text, tables, graphs and diagrams to identify some relationships. Identifies some relevant concepts or algorithms, with some accuracy in the use of algorithms. Identifies and examines some relationships between data. Selects few important characteristics of models for comparison and describes briefly some similarities and differences between them, with some errors present. Draws limited conclusions when comparing some aspects of models, ideas and theories


	1–6 marks
	Demonstrates limited use of Einstein’s theory of relativity to describe relativistic motion and effects and makes limited relevant comparisons with classical descriptions of motion. Describes few qualitative and quantitative concepts using simple physics terminology. Presents a re-statement of information about thought experiments as an explanation. Interprets, with assistance, some information and data in text, tables, graphs and diagrams to identify some relationships. Identifies few relevant concepts or algorithms, with very limited accuracy in the use of algorithms. Identifies very few relationships between data. Selects, with assistance, some characteristics of models for comparison, and identifies few similarities and differences between them. Draws some conclusions, with assistance, when comparing given aspects of models, ideas and theories.


Outcome 3.2

Analyse and explain the properties of construction materials, and evaluate the effects of forces and loads on structures and materials.

Task/s

Description

A student designed extended practical investigation must be completed for one outcome in Unit 3. Once it has been completed for one outcome, it must not be used again for any other outcome in Unit 3.

If the student-designed extended practical investigation is not undertaken in this outcome, at least one task is to be selected from the following:

· a multimedia presentation

· an annotated folio of practical activities

· a summary report of selected practical activities from the student’s log book

· a data analysis

· a report (written, oral, annotated visual)

· a test (short answer and extended response)
· a response to a media article.
Designing the assessment task/s
Teachers should develop an assessment task or tasks that allows the student to:

· analyse and explain the properties of construction materials and determine suitability for use in construction

· evaluate the effects on structures and materials of forces and loads

· develop practical skills which enhance understanding of structures

· use mathematical modelling to analyse and organise data

· use appropriate physics terminology

· show an awareness of safe and responsible practices when working with materials, structures and associated measuring equipment

· use computers and/or graphics calculator programs where appropriate

· 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 for all tasks other than the practical investigation

The following descriptors provide a guide to the standards expected when setting and marking assessment tasks. They describe the knowledge and skills typically demonstrated by students who have achieved scores within each range on the assessment task/s. 
	Outcome 3.2

Analyse and explain the properties of construction materials, and evaluate the effects of forces and loads on structures and materials.

	MARK RANGE
	DESCRIPTOR: typical performance in each range

	25–30 marks
	Investigates and explores physical relationships practically, demonstrates initiative and recognises the application of theoretical ideas. Provides advanced analyses and explanations of properties of construction materials. Evaluates comprehensively the effects of forces and loads on structures and materials. Describes and explains qualitative and quantitative concepts accurately and comprehensively, using correct physics terminology. Applies ideas and concepts correctly to typical and unfamiliar situations in construction and design. Applies several abstract concepts to systematically use data in text, tables, graphs and diagrams to compare and contrast the properties of construction materials and accurately determine their suitability for use in structures. Integrates several relevant concepts and algorithms to reach suitable solutions consistent with data. Makes cause–effect judgments and offers explanations to link information. Applies safe work practices independently and responsibly when working with materials and equipment.

	19–24 marks
	Investigates physical relationships practically, and recognises the application of theoretical ideas. Provides thorough analyses and explanations of properties of construction materials. Evaluates competently the effects of forces and loads on structures and materials. Describes and explains qualitative and quantitative concepts using correct physics terminology. Applies ideas and concepts to typical and some previously unfamiliar situations in construction and design. Applies several abstract concepts to analyse information in text, tables, graphs and diagrams to compare the properties of construction materials and accurately determine their suitability for use in structures. Integrates several relevant concepts and algorithms to reach suitable solutions, with largely accurate use of algorithms. Recognises cause–effect relationships and identifies links between most data when making explanations. Applies safe work practices responsibly when working with materials and equipment.


	13–18 marks
	Investigates physical relationships practically and recognises, with some guidance, the application of theoretical ideas. Provides sound analyses and explanations of properties of construction materials. Evaluates satisfactorily the effects of forces and loads on structures and materials. Describes qualitative and quantitative concepts using correct physics terminology. Applies some ideas and concepts to typical situations found in construction and design, with accuracy. Partially applies an abstract concept to analyse information in text, tables, graphs and diagrams to compare the properties of construction materials and determine their suitability for use in structures. Identifies the relevant concepts and algorithms to reach suitable solutions, with general accuracy in the use of algorithms. Identifies and examines some links between data when making explanations. Generally applies safe work practices responsibly when working with materials and equipment.

	7–12 marks
	Investigates physical relationships practically and recognises, with significant guidance, the application of some theoretical ideas. Provides some explanations of properties of construction materials. Evaluates, with some guidance, the effects of forces and loads on structures and materials. Describes some qualitative and quantitative concepts using simple physics terminology. Applies some simple concepts to typical situations in construction and design, with general accuracy. Uses some information and data in text, tables, graphs and diagrams to compare the properties of construction materials and determine their suitability for use in constructions. Identifies some relevant concepts or algorithms, with some accuracy in the use of algorithms. Identifies and examines some relationships between data. Applies given safe work practices responsibly when working with materials and equipment.

	1–6 marks
	Investigates, with guidance, physical relationships practically. Provides limited explanations of properties of construction materials. Describes, with assistance, some effects of forces and loads on selected structures and materials. Describes a few qualitative and quantitative concepts using simple physics terminology. Applies few physics concepts correctly to descriptions and explanations of given typical situations in construction and design. Uses, with assistance, limited information and data in text, tables, graphs and diagrams to compare the properties of construction materials and consider their suitability for use in constructions. Identifies few relevant concepts or algorithms, with very limited accuracy in the use of algorithms. Identifies very few relationships between data. Applies, under direction, given safe work practices when working with materials and equipment.


Outcome 3.3

Design and investigate an AC to DC voltage regulated power supply system, and describe and explain the operation of the system and its components, and the effects of test equipment on the system.

Task/s

Description

A student designed extended practical investigation must be completed for one outcome in Unit 3. Once it has been completed for one outcome, it must not be used again for any other outcome in Unit 3.

If the student-designed extended practical investigation is not undertaken in this outcome, at least one task is to be selected from the following:

· a multimedia presentation

· an annotated folio of practical activities

· a summary report of selected practical activities from the student’s log book

· a data analysis

· a report (written, oral, annotated visual)

· a test (short answer and extended response)
· a response to a media article.
Designing the assessment task/s
Teachers should develop an assessment task or tasks that allows the student to:

· design and investigate an AC to DC voltage regulated power supply system; and describe and explain the operation of the electronic system and its components, and the effects of test equipment on the system 

· use data to analyse, describe and evaluate the operation of a circuit in terms of its design brief 

· select appropriate measuring devices for circuit analysis

· use appropriate physics terminology

· use mathematical modelling to analyse and organise data 

· show an awareness of safe and responsible practices when working with electricity and electrical measurement

· use computers and/or graphics calculator programs where appropriate

· 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 for all tasks other than the practical investigation

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

	Outcome 3.3

Design and investigate an AC to DC voltage regulated power supply system, and describe and explain the operation of the system and its components, and the effects of test equipment on the system.

	MARK RANGE
	DESCRIPTOR: typical performance in each range

	25–30 marks
	Undertakes thorough investigations and provides detailed explanations of the operation of the electronic system and its components, and the effects of test equipment on the system. Explains in detail the effect of electronic devices on DC power supply systems using correct physics terminology. Applies ideas and concepts correctly to typical and unfamiliar systems. Applies several abstract concepts to analyse information and data systematically in text, tables, graphs and diagrams to explain complex relationships. Integrates several relevant concepts and algorithms to reach suitable solutions consistent with data. Independently designs a low voltage AC to DC voltage regulated power supply system that successfully and safely satisfies the design brief. Makes cause–effect judgments and offers explanations to link information.

	19–24 marks
	Undertakes mostly thorough investigations and provides detailed explanations of the operation of the electronic system and its components, and the effects of test equipment on the system. Explains the effect of electronic devices on DC power supply systems using correct physics terminology. Applies ideas and concepts to typical and some previously unfamiliar systems. Applies several abstract concepts to analyse information and data in text, tables, graphs and diagrams to explain relationships. Integrates several relevant concepts and algorithms to reach suitable solutions, with largely accurate use of algorithms. With some assistance, designs a low voltage AC to DC voltage regulated power supply system that successfully and safely satisfies the design brief. Recognises cause–effect relationships and identifies links between most data when making explanations.

	13–18 marks
	Undertakes sound investigations and provides explanations of the operation of the electronic system and its components, and the effects of test equipment on the system. Explains the effect of electronic devices on DC power supply systems using generally correct physics terminology. Applies some ideas and concepts to typical and some previously unfamiliar systems with accuracy. Applies an abstract concept to interpret information and data in text, tables, graphs and diagrams to explain some relationships. Identifies the relevant concepts and algorithms to reach suitable solutions, with general accuracy in the use of algorithms. With some assistance, designs a low voltage AC to DC voltage regulated power supply system that safely, but partially, satisfies the design brief. Identifies and examines some links between data when making explanations.


	7–12 marks
	Undertakes satisfactory investigations and provides explanations of the operation of the electronic system and its components, and refers to the effects of test equipment on the system. Explains, with assistance, the effect of some electronic devices on DC power supply systems using simple physics terminology. Applies some simple concepts to typical systems, with general accuracy. Applies simple concepts to interpret information and data in text, tables, graphs and diagrams to identify some relationships. Identifies some relevant concepts or algorithms, with some accuracy in the use of algorithms. With significant assistance, designs a low voltage AC to DC voltage regulated power supply system that partially satisfies the design brief. Identifies and examines some relationships between data.

	1–6 marks
	Undertakes limited investigations and provides explanations of the operation of the electronic system and its components. Describes, with considerable assistance, the effect of selected electronic devices on DC power supply systems using simple physics terminology. Applies a few physics concepts correctly to descriptions and explanations of given typical situations. Interprets, with assistance, some information and data in text, tables, graphs and diagrams to identify some relationships. Identifies few relevant concepts or algorithms, with very limited accuracy in the use of algorithms. With significant assistance, partially designs a low voltage AC to DC voltage regulated power supply system. Identifies very few relationships between data.


Extended Practical Investigation

A student-designed extended practical investigation must be undertaken by each student. It can be used as an assessment task for any of the outcomes in Unit 3, but may be used only once. 

Designing the assessment task

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

· design, conduct and report on a practical investigation

· collect, record and organise data

· analyse data

· test hypotheses 

· draw conclusions 

· 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 for an extended practical investigation

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

	Extended Practical Investigation

A student-designed extended practical investigation.

(If the investigation is used to assess Outcome 1, use the stated mark ranges. If the investigation is used to assess Outcome 2 or 3, the mark ranges in brackets should be used.)

	MARK RANGE
	DESCRIPTOR: typical performance in each range

	Outcome 1 
33–40 marks

(Outcome 2 or 3
25–30 marks)
	Demonstrates an advanced understanding of the investigation. Independently formulates and justifies an appropriate hypothesis for investigation, and explains constraints in the experimental design. Independently conducts experimental procedures, demonstrating a systematic and comprehensive approach. Applies safe work practices independently and responsibly when working with equipment. Suggests insightful refinements to investigative procedures and experimental design. Systematically collects data which is relevant to the question under investigation. Clearly and accurately records insightful and detailed observations. Presents all data appropriately and correctly in a variety of formats to represent experimental data. Estimates uncertainties in data and derived quantities correctly. Analyses data accurately and fully. Makes cause–effect judgments and offers explanations to link information. Communicates valid conclusions, relating data to hypotheses, and takes into account sources of error and uncertainty and limitations of experimental design. Describes and explains qualitative and quantitative concepts using appropriate and correct scientific language and conventions consistently.

	Outcome 1
25–32 marks

(Outcome 2 or 3
19–24 marks)
	Demonstrates a well-developed understanding of the investigation. Independently formulates an appropriate hypothesis for investigation, and outlines some limitations of the experimental design. Independently conducts experimental procedures, demonstrating a systematic approach. Applies safe work practices responsibly when working with equipment. Suggests appropriate improvements to investigative procedures and experimental design. Collects data which is relevant to the question under investigation. Clearly and accurately records detailed observations. Presents data appropriately in a variety of formats to represent experimental data. Estimates uncertainties in most data and derived quantities correctly. Analyses data systematically. Recognises cause–effect relationships and identifies links between most data when making explanations. Communicates valid conclusions, relating data to hypotheses, and takes into account most sources of error and uncertainty, and limitations of experimental design. Describes and explains qualitative and quantitative concepts using correct scientific language and conventions in most contexts.


	Outcome 1
17–24 marks

(Outcome 2 or 3 
13–18 marks)
	Demonstrates a sound understanding of the investigation. Formulates, with some guidance, an appropriate hypothesis for investigation, and identifies some limitations of the experimental design. Conducts experimental procedures with some direction, demonstrating a systematic approach. Generally applies safe work practices responsibly when working with equipment. Suggests some effective improvements to investigative procedures and experimental design. Collects data which is mostly relevant to the question under investigation. Clearly and accurately records most observations. Presents some data appropriately, in a variety of formats to represent experimental data. Estimates some uncertainties in data correctly and undertakes some analysis of data. Communicates some valid conclusions, relating data to hypotheses, and takes into account sources of error and uncertainty, and limitations of experimental design. Describes and explains qualitative and quantitative concepts generally using correct scientific language and conventions.

	Outcome 1
9–16 marks

(Outcome 2 or 3
7–12 marks)
	Demonstrates some understanding of the investigation. Develops, with some guidance, an appropriate hypothesis for investigation. Conducts experimental procedures with direction, demonstrating a mostly systematic approach. Applies given safe work practices responsibly when working with equipment. Identifies some relevant ways to improve investigative procedures or experimental design. Collects some data which is mostly relevant to the question under investigation. Clearly records some observations. Presents some data in limited formats, to represent experimental data. Estimates some uncertainties with some accuracy in data, and undertakes limited analysis of data. Communicates some conclusions, relating them to some data, and takes into account some sources of error and uncertainty, and limitations of experimental design. Describes some qualitative and quantitative concepts using a limited range of scientific language and conventions appropriately.

	Outcome 1
1–8 marks

(Outcome 2 or 3
1–6 marks)
	Demonstrates a limited understanding of the investigation. With guidance, develops a simple hypothesis for investigation. Conducts experimental procedures with direction, demonstrating a limited systematic approach. Applies, under direction, given safe work practices when working with equipment. Identifies, with assistance, some ways of improving investigative procedures or experimental design. Collects limited data which is relevant to the question under investigation. Records limited observations. Presents some data in limited and sometimes inappropriate formats, often with errors, to represent experimental data. Recognises few uncertainties in data. Undertakes minimal analysis of data. Communicates a few conclusions, relating them to some data, and takes into account a few sources of error, uncertainties, and some limitations of experimental design. Describes, with guidance, a few qualitative and quantitative concepts using uses a limited range of scientific language and conventions appropriately.


Examination

Mid-year examination – Unit 3

Overall conditions

The examination will be sat at a time and date to be determined annually by the Victorian Curriculum and Assessment Authority.

There will be 15 minutes reading time and 90 minutes writing time.

VCAA examination rules will apply.  Details of these rules are published annually in the 
VCE and VCAL Administrative Handbook.
The examination will be marked by a panel appointed by the VCAA.

The examination will contribute 33 percent to the study score.

Content

All outcomes in Unit 3 will be examined. All key skills will also be assessed. Questions will require students to apply the knowledge of Physics undertaken in areas of study from Unit 3.
Format and rules

· The total for the examination will be approximately 90 marks.

· The exam paper will consist of two sections. 
· Section A will cover Area of Study 1: Motion in one and two dimensions (40%) and Area of Study 2: Electronics and Photonics (30%). All questions in Section A will be compulsory and will be a mix of short answer questions and questions requiring numerical calculations. There may also be a limited number of multiple-choice questions in Section A of the examination.

· Section B will cover Area of Study 3 – the Detailed Studies (30%). Students will select one Detailed Study and will answer all the questions for that Detail Study.

· Some questions in both Section A and Section B may be built around a scenario or experiment.

Stationery

Examination questions will be presented in a question and answer book. Answers to Section A, the compulsory/core areas of study, are to be answered on the spaces provided in the question and answer book. Answers to Section B on the Detailed Study will be recorded on a multiple-choice answer sheet.

Resources

· A scientific calculator may be used.
· Students will be allowed to bring into the examination up to two pages (one A4 sheet) of pre-written notes. These notes may be typed or handwritten. They may be from any source. Commercially available notes are acceptable.

· A Formula Sheet will be provided in the examination.
· Pencils must be used for marking responses to Section B on the multiple-choice answer sheet.
Unit 4

In Unit 4 students will complete a minimum of three different tasks for School-assessed Coursework.

One task must be a summary report of selected practical activities from the student’s log book. Performance descriptors for the summary report can be found on page 44.
School-assessed Coursework for the outcomes in Unit 4 will contribute 17 per cent to the student’s study score for Physics.

Outcome 1

Investigate and explain the operation of electric motors, generators and alternators, and the generation, transmission, distribution and use of electric power.

This outcome will contribute 40 marks out of the 100 marks allocated to School-assessed Coursework for Unit 4. It will be assessed by one or more tasks which will contribute a total of 40 marks.

Task/s

Description

A summary report of selected practical activities from the student’s log book must be completed for one outcome in Unit 4. Once it has been completed for one outcome, it must not be used again for any other outcome in Unit 4.

If the summary report of selected practical activities from the student’s log book is not undertaken in this outcome, at least one task is to be selected from the following:

· a multimedia presentation

· an annotated folio of practical activities

· a student-designed extended practical investigation

· a data analysis

· a report (written, oral, annotated visual)

· a test (short answer and extended response).

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

· investigate and explain the operation of electric motors, generators and alternators and the generation, transmission, distribution and use of electric power 

· compare and contrast DC motors, generators and alternators

· mathematically model transmission losses

· use mathematical modelling to organise and analyse data 

· use appropriate physics terminology

· show an awareness of safe and responsible practices when working with electricity and electrical measurement

· use computers and/or graphics calculator programs where appropriate

· 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 for all tasks other than the summary report
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

Investigate and explain the operation of electric motors, generators and alternators, and the generation, transmission, distribution and use of electric power.

	MARK RANGE
	DESCRIPTOR: typical performance in each range

	33–40 marks
	Independently undertakes a systematic and comprehensive approach to investigations of electric power. Clearly and accurately describes, explains and makes links between qualitative and quantitative concepts using correct physics terminology. Applies ideas and concepts correctly to explanations of typical and previously unfamiliar situations. Compares and contrasts DC motors, generators and alternators by selecting key features that can provide insight, and explains similarities and differences. Applies several abstract concepts to explain and link information and data systematically in text, tables, graphs and diagrams to explain complex relationships, accurately using mathematical models where appropriate. Integrates several relevant concepts and algorithms to reach suitable solutions consistent with data. Makes cause–effect judgments and offers explanations to link information. Applies safe work practices independently and responsibly when working with electrical equipment.

	25–32 marks
	Mostly independently undertakes a systematic approach to investigations of electric power. Describes and explains qualitative and quantitative concepts using correct physics terminology. Applies ideas and concepts to explanations of typical and some previously unfamiliar situations. Selects and uses key features to compare and contrast DC motors, generators and alternators, and describes similarities and differences. Applies several abstract concepts to explain information in text, tables, graphs and diagrams to explain relationships, using some mathematical models where appropriate. Integrates several relevant concepts and algorithms to reach suitable solutions, with largely accurate use of algorithms. Recognises cause–effect relationships and identifies links between most data when making explanations. Applies safe work practices responsibly when working with electrical equipment.


	17–24 marks
	With limited guidance undertakes a mostly systematic approach to investigations of electric power. Describes qualitative and quantitative concepts using correct physics terminology. Applies ideas and concepts to descriptions of typical and some previously unfamiliar situations, with some accuracy. Uses some key features to compare DC motors, generators and alternators, and describes some similarities and differences. Applies an abstract concept to interpret information and data in text, tables, graphs and diagrams to explain some relationships. Identifies the relevant concepts and algorithms to reach suitable solutions, with generally correct use of algorithms. Identifies and examines some links between data when making explanations. Generally applies safe work practices responsibly when working with electrical equipment.

	9–16 marks
	With some guidance undertakes a partial systematic approach to investigations of electric power. Describes some qualitative and quantitative concepts using simple physics terminology. Applies simple concepts correctly to descriptions of typical situations. Provides some explanations of the features of DC motors, generators and alternators, and identifies some similarities and differences. Applies simple concepts to interpret information and data in text, tables, graphs and diagrams to identify some relationships. Identifies some relevant concepts or algorithms, with limited accuracy in the use of algorithms. Identifies and examines some relationships between data. Applies given safe work practices responsibly when working with electrical equipment.

	1–8 marks
	With guidance undertakes a limited systematic approach to investigations of electric power. Describes some qualitative concepts using simple physics terminology. Applies a few simple concepts, with limited success, to descriptions of typical situations. Provides limited explanations of the features of DC motors, generators and alternators. Interprets, with assistance, some information and data in text, tables, graphs and diagrams to identify some relationships. Identifies few relevant concepts or algorithms, with very limited accuracy in the use of algorithms. Identifies very few relationships between data. Applies, under direction, given safe work practices when working with electrical equipment.


Outcome 2

Use wave and photon models to analyse, interpret and explain interactions of light and matter and the quantised energy levels of atoms.

This outcome will contribute 30 marks out of the 100 marks allocated to School-assessed Coursework for Unit 4. It will be assessed by one or more tasks which will contribute a total of 30 marks.

Task/s

Description

A summary report of selected practical activities from the student’s log book must be completed for one outcome in Unit 4. Once it has been completed for one outcome, it must not be used again for any other outcome in Unit 4.

If the summary report of selected practical activities from the student’s log book is not undertaken in this outcome, at least one task is to be selected from the following:

· a multimedia presentation

· an annotated folio of practical activities

· a student-designed extended practical investigation

· a data analysis

· a report (written, oral, annotated visual)

· a test (short answer and extended response).

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

· use their knowledge of wave and photon models to analyse, interpret and explain experimental data related to interactions of light and matter and quantised energy levels of atoms

· use mathematical modelling to analyse and organise data

· use appropriate physics terminology

· use computers and/or graphics calculator programs where appropriate 

· show an awareness of safe and responsible practices when working with light sources, lasers and related equipment

· 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 for all tasks other than the summary report

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

Use wave and photon models to analyse, interpret and explain interactions of light and matter and the quantised energy levels of atoms.

	MARK RANGE
	DESCRIPTOR: typical performance in each range

	25–30 marks
	Analyses in detail the use of wave and photon models to explain interactions of light and matter. Analyses and interprets relevant experimental results and explains their significance. Clearly and accurately describes, explains and makes links between qualitative and quantitative concepts using correct physics terminology. Applies ideas and concepts correctly to explanations of typical and previously unfamiliar situations. Applies several abstract concepts to analyse information and data systematically in text, tables, graphs and diagrams to explain complex relationships. Integrates several relevant concepts and algorithms to reach suitable solutions consistent with data. Makes cause–effect judgments and offers explanations to link information. Applies safe work practices independently and responsibly when working with equipment.

	19–24 marks
	Analyses the use of wave and photon models to explain interactions of light and matter. Analyses relevant experimental results and comments on their significance. Describes and explains qualitative and quantitative concepts using correct physics terminology. Applies ideas and concepts to explanations of typical and some previously unfamiliar situations. Applies several abstract concepts to analyse information and data in text, tables, graphs and diagrams to explain relationships. Integrates several relevant concepts and algorithms to reach suitable solutions, with largely accurate use of algorithms. Recognises cause–effect relationships and identifies links between most data when making explanations. Applies safe work practices responsibly when working with equipment.

	13–18 marks
	Uses wave and photon models to explain interactions of light and matter. Analyses relevant experimental results. Describes qualitative and quantitative concepts using correct physics terminology. Applies some ideas and concepts to descriptions of typical and some previously unfamiliar situations, with accuracy. Applies an abstract concept to interpret information and data in text, tables, graphs and diagrams to explain some relationships. Identifies the relevant concepts and algorithms to reach suitable solutions, with some accuracy in the use of algorithms. Identifies and examines some links between data when making explanations. Generally applies safe work practices responsibly when working with equipment.


	7–12 marks
	Demonstrates some use of wave and photon models to describe interactions of light and matter. Analyses some relevant experimental results. Describes some qualitative and quantitative concepts using simple physics terminology. Applies simple concepts correctly to descriptions of typical situations. Applies simple concepts to interpret information and data in text, tables, graphs and diagrams to identify some relationships. Identifies some relevant concepts or algorithms, with some accuracy in the use of algorithms. Identifies and examines some relationships between data. Applies given safe work practices responsibly when working with equipment.

	1–6 marks
	Demonstrates limited knowledge and understanding of wave and photon models to describe interactions of light and matter. Analyses, with assistance, selected experimental results. Describes some qualitative concepts using simple physics terminology. Applies a few simple concepts, with limited accuracy, to descriptions of typical situations. Interprets, with assistance, some information and data in text, tables, graphs and diagrams to identify some relationships. Identifies few relevant concepts or algorithms, with very limited accuracy in the use of algorithms. Identifies very few relationships between data. Applies, under direction, given safe work practices when working with equipment.


Outcome 3

Detailed study

Three detailed studies are available in Unit 4. One detailed study is to be selected from: 

3.1
Synchrotron and its applications

3.2
Photonics

3.3
Sound.
This outcome will contribute 30 marks out of the 100 marks allocated to School-assessed Coursework for Unit 4. It will be assessed by one or more tasks which will contribute a total of 30 marks.

Outcome 3.1

Describe the basic design and operation of The Australian Synchrotron and the production, characteristics and interactions with targets of synchrotron radiation.

Task/s

Description

A summary report of selected practical activities from the student’s log book must be completed for one outcome in Unit 4. Once it has been completed for one outcome, it must not be used again for any other outcome in Unit 4.

If the summary report of selected practical activities from the student’s log book is not undertaken in this outcome, at least one task is to be selected from the following:

· a multimedia presentation

· an annotated folio of practical activities

· a student-designed extended practical investigation

· a data analysis

· a report (written, oral, annotated visual)

· a test (short answer and extended response).

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

· describe the basic design and operation of The Australian Synchrotron

· describe qualitatively the characteristics of synchrotron radiation

· interpret and analyse synchrotron-generated data to identify and describe types of x-ray scattering

· use mathematical modelling to organise and analyse data

· use appropriate physics terminology

· use computers and/or graphics calculator programs where appropriate

· 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 for all tasks other than the summary report

The following descriptors provide a guide to the standards expected when setting and marking assessment tasks. They describe the knowledge and skills typically demonstrated by students who have achieved scores within each range on the assessment task/s. 
	Outcome 3.1

Describe the basic design and operation of The Australian Synchrotron and the production, characteristics and interactions with targets of synchrotron radiation.

	MARK RANGE
	DESCRIPTOR: typical performance in each range

	25–30 marks
	Describes comprehensively the design and operation of The Australian Synchrotron. Applies several abstract concepts to analyse and interpret synchrotron-generated data systematically in text, tables, graphs and diagrams. Explains complex qualitative and quantitative relationships using correct physics terminology accurately including mathematical models where appropriate. Integrates several relevant concepts and algorithms to reach suitable solutions consistent with data. Makes cause–effect judgments and offers explanations to link information.


	19–24 marks
	Describes accurately the design and operation of The Australian Synchrotron. Applies several abstract concepts to analyse and interpret synchrotron-generated data in text, tables, graphs and diagrams. Explains qualitative and quantitative relationships using correct physics terminology including mathematical models where appropriate. Integrates several relevant concepts and algorithms to reach suitable solutions, with largely accurate use of algorithms. Recognises cause–effect relationships and identifies links between most data when making explanations.

	13–18 marks
	Describes the general design and operation of The Australian Synchrotron. Applies an abstract concept to interpret synchrotron-generated data in text, tables, graphs and diagrams. Explains some qualitative and quantitative relationships using physics terminology including mathematical models where appropriate. Identifies the relevant concepts and algorithms to reach suitable solutions, with general accuracy in the use of algorithms. Identifies and examines some links between data when making explanations.

	7–12 marks
	Provides simple descriptions of the design and operation of The Australian Synchrotron. Applies simple concepts to interpret synchrotron-generated data in text, tables, graphs and diagrams. Describes some qualitative and quantitative concepts using simple physics terminology. Identifies some relevant concepts or algorithms, with some accuracy in the use of algorithms. Identifies and examines some relationships between data.

	1–6 marks
	Provides limited descriptions of the design and operation of The Australian Synchrotron. Interprets, with assistance, some synchrotron-generated data in text, tables, graphs and diagrams. Describes few qualitative and quantitative concepts using simple physics terminology. Identifies few relevant concepts or algorithms, with very limited accuracy in the use of algorithms. Identifies very few relationships between data.


Outcome 3.2

Apply the photon and wave models of light to describe and explain the operation of different light sources and fibre optic wave-guides and analyse their domestic, scientific and industrial uses.

Task/s

Description

A summary report of selected practical activities from the student’s log book must be completed for one outcome in Unit 4. Once it has been completed for one outcome, it must not be used again for any other outcome in Unit 4.
If the summary report of selected practical activities from the student’s log book is not undertaken in this outcome, at least one task is to be selected from the following:

· a multimedia presentation

· an annotated folio of practical activities

· a student-design extended practical investigation

· a data analysis

· a report (written, oral, annotated visual)

· a test (short answer and extended response).

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

· apply the photon and wave model of light to describe and explain the operation of different light sources and fibre optic wave–guides and their domestic, scientific and industrial uses

· compare the use of optical fibres for short and long distance telecommunications

· use mathematical modelling to organise and analyse data

· use appropriate physics terminology

· show an awareness of safe and responsible practices when working with photonics equipment

· use computers and/or graphics calculator programs where appropriate 

· 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 for all tasks other than the summary report

The following descriptors provide a guide to the standards expected when setting and marking assessment tasks. They describe the knowledge and skills typically demonstrated by students who have achieved scores within each range on the assessment task/s. 
	Outcome 3.2

Apply the photon and wave models of light to describe and explain the operation of different light sources and fibre optic wave-guides and analyse their domestic, scientific and industrial uses.

	MARK RANGE
	DESCRIPTOR: typical performance in each range

	25–30 marks
	Consistently provides advanced explanations and applications of the photon and wave models of light. Clearly and accurately describes, explains and makes links between qualitative and quantitative concepts using correct physics terminology. Applies relevant ideas and concepts related to light and optics correctly to explanations of typical and previously unfamiliar domestic, scientific and industrial contexts. Applies several abstract concepts to analyse and interpret data systematically in text, tables, graphs and diagrams to explain complex relationships, accurately using mathematical models where appropriate. Integrates several relevant concepts and algorithms to reach suitable solutions consistent with data. Makes cause–effect judgments and offers explanations to link information. Applies safe work practices independently and responsibly when working with equipment.


	19–24 marks
	Consistently provides thorough explanations and applications of the photon and wave models of light. Describes and explains qualitative and quantitative concepts using correct physics terminology. Applies ideas and concepts related to light and optics to explanations of typical and some previously unfamiliar domestic, scientific and industrial contexts. Applies several abstract concepts to analyse and interpret information in text, tables, graphs and diagrams to explain relationships, often using mathematical models. Integrates several relevant concepts and algorithms to reach suitable solutions, with largely accurate use of algorithms. Recognises cause–effect relationships and identifies links between most data when making explanations. Applies safe work practices responsibly when working with equipment.

	13–18 marks
	Provides sound explanations, including some applications, of the photon and wave models of light. Describes qualitative and quantitative concepts using correct physics terminology. Applies ideas and concepts related to light and optics to descriptions of typical and some previously unfamiliar domestic, scientific and industrial contexts, with general accuracy. Applies an abstract concept to interpret information in text, tables, graphs and diagrams to explain some relationships. Identifies the relevant concepts and algorithms to reach suitable solutions, with general accuracy in the use of algorithms. Identifies and examines some links between data when making explanations. Generally applies safe work practices responsibly when working with equipment.

	7–12 marks
	Provides basic descriptions, including some applications, of the photon and wave models of light. Describes some qualitative and quantitative concepts using simple physics terminology. Applies simple concepts related to light and optics correctly to descriptions of typical domestic, scientific and industrial contexts. Applies simple concepts to interpret data in text, tables, graphs and diagrams. Identifies some relevant concepts or algorithms, with limited accuracy in the use of algorithms. Identifies and examines some relationships between data. Applies given safe work practices responsibly when working with equipment.

	1–6 marks
	Provides limited descriptions of the photon and wave models of light. Describes some qualitative concepts using simple physics terminology. Applies a few simple concepts related to light and optics, with limited understanding, to descriptions of some examples of domestic, scientific and industrial contexts. Interprets, with assistance, some data in text, tables, graphs and diagrams. Identifies few relevant concepts or algorithms, with very limited accuracy in the use of algorithms. Identifies very few relationships between data. Applies, under direction, given safe work practices when working with equipment.


Outcome 3.3

Apply a wave model of sound and a field model of electromagnetism to describe, analyse and evaluate the recording and reproduction of sound.

Task/s

Description

A summary report of selected practical activities from the student’s log book must be completed for one outcome in Unit 4. Once it has been completed for one outcome, it must not be used again for any other outcome in Unit 4.

If the summary report of selected practical activities from the student’s log book is not undertaken in this outcome, at least one task is to be selected from the following:

· a multimedia presentation

· an annotated folio of practical activities

· a student-designed extended practical investigation

· a data analysis

· a report (written, oral, annotated visual)

· a test (short answer and extended response).
Designing the assessment task/s
Teachers should develop an assessment task or tasks that allows the student to:

· apply the wave model of sound and field model of electromagnetism to describe, analyse and evaluate the recording and productions of sound in the contexts of music, and speaking and hearing

· interpret frequency response curves and evaluate the fidelity of microphones and loudspeakers

· use mathematical modelling to organise and analyse data

· use appropriate physics terminology

· show an awareness of safe and responsible practices when working with sound sources and sound equipment

· use computers and/or graphics calculator programs where appropriate 

· 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 for all tasks other than the summary report

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

	Outcome 3.3

Apply a wave model of sound and a field model of electromagnetism to describe, analyse and evaluate the recording and reproduction of sound.

	MARK RANGE
	DESCRIPTOR: typical performance in each range

	25–30 marks
	Analyses and evaluates the recording and reproduction of sound, linking theory to observed practice. Describes and explains qualitative and quantitative concepts accurately and comprehensively, using correct physics terminology. Applies relevant ideas and concepts correctly to explanations of typical and previously unfamiliar contexts related to music, and speaking and hearing. Applies several abstract concepts to analyse and evaluate data systematically in text, tables, graphs and diagrams to explain complex relationships, accurately using mathematical models where appropriate. Integrates several relevant concepts and algorithms to reach suitable solutions consistent with data. Makes cause–effect judgments and offers explanations to link information. Applies safe work practices independently and responsibly when working with equipment.

	19–24 marks
	Evaluates the recording and reproduction of sound, linking theory to some aspects of observed practice. Describes and explains qualitative and quantitative concepts using correct physics terminology. Applies ideas and concepts to explanations of typical and some previously unfamiliar contexts related to music, and speaking and hearing. Applies several abstract concepts to analyse and interpret information in text, tables, graphs and diagrams to explain relationships, often using mathematical models. Integrates several relevant concepts and algorithms to reach suitable solutions, with largely accurate use of algorithms. Recognises cause–effect relationships and identifies links between most data when making explanations. Applies safe work practices responsibly when working with equipment.

	13–18 marks
	Evaluates the recording and reproduction of sound, referring to observed practice. Describes qualitative and quantitative concepts using correct physics terminology. Applies ideas and concepts to descriptions of typical and some previously unfamiliar contexts related to music, and speaking and hearing, with general accuracy. Applies an abstract concept to interpret information in text, tables, graphs and diagrams to explain some relationships. Identifies the relevant concepts and algorithms to reach suitable solutions, with general accuracy in the use of algorithms. Identifies and examines some links between data when making explanations. Generally applies safe work practices responsibly when working with equipment.


	7–12 marks
	Describes the recording and reproduction of sound, referring to some aspects of observed practice. Describes some qualitative and quantitative concepts using simple physics terminology. Applies some simple concepts to descriptions of typical contexts related to music, and speaking and hearing. Applies simple concepts to interpret data in text, tables, graphs and diagrams. Identifies some relevant concepts or algorithms, with some accuracy in the use of algorithms. Identifies and examines some relationships between data. Applies given safe work practices responsibly when working with equipment.

	1–6 marks
	Describes some aspects of the recording and reproduction of sound. Describes a few qualitative and quantitative concepts using simple physics terminology. Applies a few simple concepts, with limited accuracy, to descriptions of some typical contexts related to music, and speaking and hearing. Interprets, with assistance, some data in text, tables, graphs and diagrams. Identifies few relevant concepts or algorithms, with very limited accuracy in the use of algorithms. Identifies very few relationships between data. Applies, under direction, given safe work practices when working with equipment.


Summary Report of Selected Practical Activities

A summary report of selected practical activities from the student’s log book must be undertaken by each student. It can be used as an assessment task for any of the outcomes in Unit 4, but may be used only once. 
Designing the assessment task

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

· participate in a range of practical activities

· collect, record and organise data

· analyse data

· draw conclusions

· 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 for the summary report

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

	Summary Report of Selected Practical Activities

A summary report of selected practical activities from the students’ log book.

(If the summary report is used to assess Outcome 1, use the stated mark ranges. If the summary report is used to assess Outcome 2 or 3, then the marks in brackets should be used.)

	MARK RANGE
	DESCRIPTOR: typical performance in each range

	Outcome 1
33–40 marks

(Outcome 2 or 3
25–30 marks)
	Demonstrates advanced understanding of the outcome. Systematically collects relevant data. Clearly and accurately records insightful and detailed observations. Presents all data appropriately and correctly in a variety of formats to represent experimental data. Selects, compares and evaluates appropriate data from a range of practical activities to enable insightful conclusions to be drawn. Applies several abstract concepts to analyse information and data systematically in text, tables, graphs and diagrams. Integrates several relevant concepts and algorithms to reach suitable solutions consistent with data. Explains relationships between data in response to the question/s under investigation. Estimates uncertainties in data and derived quantities correctly. Communicates valid conclusions drawn from the analysis, taking into account sources of error and uncertainty.

	Outcome 1 
25–32 marks

(Outcome 2 or 3
19–24 marks)
	Demonstrates a well developed understanding of the outcome. Collects relevant data. Clearly and accurately records detailed observations. Presents data appropriately in a variety of formats to represent experimental data. Selects, compares and analyses appropriate data from a range of practical activities to enable meaningful conclusions to be drawn. Applies several abstract concepts to analyse information and data in text, tables, graphs and diagrams. Integrates several relevant concepts and algorithms to reach suitable solutions, with largely accurate use of algorithms. Identifies and examines relationships between most data in response to the question/s under investigation. Estimates uncertainties in most data and derived quantities correctly. Communicates valid conclusions drawn from the analysis, taking into account most sources of error and uncertainty.

	Outcome 1 
17–24 marks

(Outcome 2 or 3
13–18 marks)
	Demonstrates a sound understanding of the outcome. Collects generally relevant data. Clearly and accurately records most observations. Presents some data appropriately, with some errors, in a variety of formats to represent experimental data. Selects and compares appropriate data from a range of practical activities to enable some relevant conclusions to be drawn. Applies an abstract concept to interpret information and data in text, tables, graphs and diagrams. Identifies the relevant concepts and algorithms to reach suitable solutions, with general accuracy in the use of algorithms. Identifies and examines some relationships between data in response to the question/s under investigation. Estimates some uncertainties in data correctly. Communicates some valid conclusions drawn from the analysis, taking into account some sources of error and uncertainty.


	Outcome 1
9–16 marks

(Outcome 2 or 3
7–12 marks)
	Demonstrates some understanding of the outcome. Collects generally some data. Clearly records some observations. Presents some data in limited formats, to represent experimental data. Selects appropriate data from a range of practical activities to enable some conclusions to be drawn. Applies simple concepts to interpret information and data in text, tables, graphs and diagrams. Identifies some relevant concepts or algorithms, with some accuracy in the use of algorithms. Identifies some relationships between data in response to the question/s under investigation. Estimates some uncertainties, with some accuracy, in data. Communicates some conclusions drawn from the analysis, relating them to some data and taking into account some sources of error and uncertainty.

	Outcome 1
1–8 marks

(Outcome 2 or 3
1–6 marks)
	Demonstrates limited understanding of the outcome. Collects limited data and records limited observations. Presents some data in limited and sometimes inappropriate formats, with limited accuracy, to represent experimental data. Selects, with assistance, data from a range of practical activities to enable some conclusions to be drawn. Interprets, with assistance, some information and data in text, tables, graphs and diagrams. Identifies few relevant concepts or algorithms, with very limited accuracy in the use of algorithms. Identifies very few relationships between data in response to the question/s under investigation. Recognises few uncertainties in data. Communicates a few conclusions drawn from the analysis, relating them to some data.


Examination

End-of-year examination – Unit 4

Overall conditions

The examination will be sat at a time and date to be determined annually by the Victorian Curriculum and Assessment Authority.

There will be 15 minutes reading time and 90 minutes writing time.

VCAA examination rules will apply.  Details of these rules are published annually in the VCE and VCAL Administrative Handbook.
The examination will be marked by a panel appointed by the VCAA.

The examination will contribute 33 percent to the study score.

Content

All outcomes in Unit 4 will be examined. All key skills will also be assessed. Questions will require students to apply the knowledge of Physics undertaken in areas of study from Unit 4.

Format and rules

· The total for the examination will be approximately 90 marks.

· The exam paper will consist of two sections. 
· Section A will cover Area of Study 1: Electric power (40%) and Area of Study 2: Interactions of light and matter (30%). All questions in Section A will be compulsory and will be a mix of short-answer questions and questions requiring numerical calculations. There may also be a limited number of multiple-choice questions in Section A of the examination.
· Section B will cover Area of Study 3 – the Detailed Studies (30%). Students will select one Detailed Study and will answer all the questions for that Detailed Study.
· Some questions in both Section A and Section B may be built around a scenario or experiment.
Stationery

Examination questions will be presented in a question and answer book. Answers to Section A, the compulsory/core areas of study, are to be answered on the spaces provided in the question and answer book. Answers to Section B on the Detailed Study will be recorded on a multiple-choice answer sheet.

Resources

· A scientific calculator may be used.

· Students will be allowed to bring into the examination up to two pages (one A4 sheet) of pre-written notes. These notes may be typed or handwritten. They may be from any source. Commercially available notes are acceptable.

· A Formula Sheet will be provided in the examination.
· Pencils must be used for marking responses to Section B on the multiple-choice answer sheet.
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.

School-assessed Coursework also provides 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
· monitor the progress and work of their students

· provide constructive 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 application of key 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.

Sample assessment task programs
The set of Physics assessment tasks are designed to allow flexibility for both course design and the assessment program. Courses should be designed to allow for conceptual development of content, the development of learning and skills through practical tasks and activities, and diagnostic, formative and summative assessment of learning. Assessment tasks for School-assessed Coursework may be chosen by the teacher to cater to the needs, interests and skills of students, keeping in mind available resources.

In Unit 3 School-assessed Coursework, students must complete a student-designed extended practical investigation for one of the three outcomes. At least two other different tasks must be selected by the teacher for the two remaining outcomes. In Unit 4 School-assessed Coursework, students must complete a summary report of selected activities from their log books for one of the three outcomes. At least two other different tasks must be selected by the teacher for the two remaining outcomes. Assessment tasks do not need to be lengthy to make a judgment about the student’s level of performance on the outcome.
The following tables provide two samples of assessment task programs for each of Units 3 and 4 in Physics.

Sample assessment task program 1
	
	Assessment tasks
	Marks allocated

	Unit 3
	
	

	Outcome 1
	· student-designed extended practical investigation
	40

	Outcome 2
	· annotated folio of practical activities
	30

	Outcome 3
	· written report
	30

	Unit 4
	
	

	Outcome 1
	· summary report of selected practical activities from the student’s log book
	40

	Outcome 2
	· multimedia presentation
	30

	Outcome 3
	· test
	30


Sample assessment task program 2
	
	Assessment tasks
	Marks allocated

	Unit 3
	
	
	

	Outcome 1
	· annotated folio of practical activities
· test
	20

20
	40

	Outcome 2
	· student-designed extended practical investigation
	30
	30

	Outcome 3
	· written report

· data analysis
· annotated visual report
	10

10
10
	30

	Unit 4
	
	
	

	Outcome 1
	· oral report

· annotated folio of practical activities
	10

30
	40

	Outcome 2
	· multimedia presentation

· test
	10

20
	30

	Outcome 3
	· summary report of selected practical activities from the student’s log book
	30
	30


Designing the assessment tasks

Designing an 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 should design an assessment task that is representative of the content (key knowledge and application of key 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 outcome in Unit 3 and 4. 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 descriptors should be provided to the students at the beginning of the task.
Teachers have freedom of design in each of the assessment tasks. For example, in the student-designed extended practical investigation the teacher may choose to conduct an extended practical investigation as described in the first of the following sample approaches to School-assessed Coursework. Or the teacher may choose a different approach such as the second sample approach, which involves presenting students with a report of work conducted by a hypothetical student. The task in this example could be to evaluate the report for positive aspects of the design of the experiment and the write-up, and to identify areas for improvement. The student must then redesign the practical with the aim to improve upon the design. The product produced by the student need not be a formal written practical report but could constitute a multimedia presentation to the class.
In designing tasks for the summary report of selected practical activities from the student’s log book and for the annotated folio of practical activities, the students should record their work based on a range of practical tasks. These could include more formal practical tasks written up according to scientific conventions as well as student reflections, based on possible guiding questions provided by the teacher, or less formal tasks such as predict-observe-explain (POE) type demonstrations and conceptual understanding procedures (CUPs). The students would record responses in their log books. Alternatively, the students may be expected to respond to a series of teacher-designed questions that draw upon a common theme throughout the practical tasks. These may relate to a particular aspect of theory, practical skill or learning approach. In order to respond to the questions the students are expected to compare and contrast the selection of practicals and activities. Some examples of this approach are provided in the following section.

In the case of the annotated folio of practical activities the students may also be expected to respond to a series of questions but rather than drawing upon a common theme the students may be asked to highlight and comment on specific parts of their practical tasks. The nature of a folio is that the student may select samples of work to include in the folio that represents a response to a teacher requirement. This task could be more teacher-directed. Possible approaches to this task are provided in the following section.

Sample approaches to School-assessed Coursework

Unit 3 

Approach 1: Student-designed practical investigation to assess Outcome 1

Investigate motion and related energy transformations experimentally, and use the Newtonian model in one and two dimensions to analyse motion in the contexts of transport and related aspects of safety, and motion in space.

Details of task

A student-designed extended practical investigation, which will contribute a total of 40 marks to School-assessed Coursework for Unit 3. 

Students are required to design, conduct and report on a practical investigation. They will collect, organise and analyse data to test hypotheses and draw conclusions.

Students are required to identify a focused problem or research question and formulate a quantitatively testable hypothesis. Variables relevant to the investigation need to be identified and the student must design their own methods to allow the appropriate variables to be controlled and the systematic collection of sufficient relevant data. They select and use appropriate materials, apparatus and measurement procedures to ensure a high degree of reliability in the data. Sources of error and estimates of uncertainties in data and derived quantities are taken into account. Results and procedures are evaluated taking into account limitations of, and weaknesses and errors in, techniques and equipment.
Pre-task knowledge

· Understanding of experimental procedures using the principles and methods of physics. 

· Understanding of sources of errors, and how to estimate uncertainties and calculate uncertainties in derived quantities. 

· Knowledge of how technology can be used to analyse data.

Points to consider

In planning the student-designed extended practical investigation teachers should consider the following questions:

· Will all students complete the investigation in the same content area?

· Will the task provide students with the opportunity to demonstrate the highest level of performance?

· How will resources be managed?

· Will students work in groups? 

· Will a list of possible research topics be provided for students to choose from?

· What technology is available to students to assist in the collection, analysis and presentation of data? 

· What timeframe will be provided for students? Class time? Supervised time?

· How will the student be guided to evaluate their learning of the physics ideas being investigated?

· What form will the log book take? Written? Digital?

· How will findings be presented? To whom will students present their findings? Are there teacher-prescribed limits to the length of the presentation? 

Conditions for the task

Students may work in small groups to conduct the investigation and collect data. Each student should produce an independent report of their plan, implementation, analysis and evaluation of the investigation. Students should use their own logbook throughout the investigation. The teacher will collect the logbook and monitor the student progress through observations and discussions with students. The final report should contain tables, graphs and diagrams as well as text.

The student-designed investigation can be managed in four stages.

1. Developing a plan (working with students: 40–50 minutes)
Each student prepares a plan of what they intend to do. Parts of the planning stages could be undertaken outside formal class time by students in the preliminary stages. The plan should include:

· the context of the investigation

· preliminary background research

· the research question central to the investigation

· the purpose

· the hypothesis

· relevant physics ideas

· relevant variables

· limits or constraints to be placed on the investigation

· experimental procedure/s to be used

· the required equipment

· safety precautions required.

2. Implementing the plan (working with students: 240–300 minutes)

Each student carries out the experimental investigation. During this stage students will:

· make observations

· estimate uncertainties in measuring devices

· record measurements

· analyse data

· interpret results

· refine ideas

· keep detailed records of procedures in a logbook

· prepare a bibliography.

3. Analysis and evaluation (80–100 minutes) 

Each student will analyse independently the findings of their investigation, using records from their logbook. The final report could also include:

· critical analysis of data

· consideration of the accuracy of measurements and instruments used and derived quantities calculated

· consideration of problems encountered and how they were overcome

· identification of key findings based on the data

· formulation of conclusions and how they relate to the aim/hypothesis of the investigation

· identification and use of key knowledge and application of key skills to analyse and evaluate the practical investigation.

4. Presentation (80–100 minutes) 

Each student will communicate their findings. Examples of presentations include: a formal report, a multimedia product, an oral report, a scientific poster. The student presentation should include:

· method of data collection

· appropriate representation of results

· explanation of background physics

· conclusions and their validity.
Assessment

The task contributes a total of 40 marks out of 100 marks allocated to School-assessed Coursework for Unit 3. The performance descriptors for the Extended Practical Investigation in Section 2 on page 28 provide a guide to typical performance for a particular mark range. These describe the responses typically demonstrated by students for the outcome, taking into account the relationship between key knowledge and application of key skills and the practical nature of physics as described in the study design. Students should be made aware of these descriptors before they commence the task. Teachers must ensure that all students have the opportunity to demonstrate the highest level of performance.

Approach 2: Alternative approach to student-designed practical investigation to assess Outcome 1

Investigate motion and related energy transformations experimentally, and use the Newtonian model in one and two dimensions to analyse motion in the contexts of transport and related aspects of safety, and motion in space.

Details of task

A student-designed extended practical investigation, which will contribute a total of 40 marks to School-assessed Coursework for Unit 3. 

Students are presented with a student-designed practical investigation that was completed by a hypothetical past student. The practical report presented to the student should be unidentifiable in terms of authorship to the students; teachers may write their own report or compile a report from several past reports. Students 
are required evaluate the report to identify strengths and weaknesses of the experimental design and of the communication and reliability of the findings.  The student then designs a modified experiment with a view to replicate the results more reliably. The student then conducts the experiment and completes a new report identifying if and how their design and report is an improvement on the first. They will collect, organise and analyse data to test hypotheses and draw conclusions. They will evaluate their uncertainties and accuracy in comparison with the original report.

Pre-task knowledge

· Understanding of experimental procedures using the principles and methods of physics. 

· Understanding of sources of errors, and how to estimate uncertainties and calculate uncertainties in derived quantities. 

· Knowledge of how technology can be used to analyse data.

Points to consider

In planning the student-designed extended practical investigation teachers should consider the following questions:

· Will all students complete the investigation based on the same report?

· Will a number of reports be provided for students to choose from?

· Will the task provide students with the opportunity to demonstrate the highest level of performance?

· How will resources be managed?

· Will students work in groups? 

· What technology is available to students to assist in the collection, analysis and presentation of data? 

· What timeframe will be provided for students? Class time? Supervised time?

· How will the student be guided to evaluate their learning of the physics ideas being investigated?

· What form will the log book take? Written? Digital?

· How will findings be presented? 

· To whom will students present their findings? 

· Are there teacher-prescribed limits to the length of the presentation? 

Conditions for the task

Students may work in small groups to conduct the investigation and collect data. Each student should produce an independent report of their evaluation, plan, implementation, analysis and final evaluation of the investigation. Students should use their own log book throughout the investigation. The teacher will monitor student progress through observations and discussions with students. The final report should contain tables, graphs and diagrams as well as text.

The student-designed investigation can be managed in four stages.

1. Evaluation of experimental report provided (40–50 minutes)

Each student will read the report presented to them and identify and list the strengths and weaknesses of the report. 
2. Developing a plan (working with students: 40–50 minutes)
Each student prepares a plan of what they intend to modify about the experimental design and communication of the findings. Parts of the planning stages could be undertaken outside formal class time by students in the preliminary stages. The plan should include:

· the context of the investigation

· preliminary background research

· the research question central to the investigation

· the purpose

· the hypothesis

· relevant physics ideas

· relevant variables

· limits or constraints to be placed on the investigation

· experimental procedure/s to be used

· the required equipment

· safety precautions required.

3.
Implementing the plan (working with students: 240–300 minutes)

Each student carries out the experimental investigation. During this stage students will:

· make observations

· estimate uncertainties in measuring devices

· record measurements

· analyse data

· interpret results

· refine ideas

· keep detailed records of procedures in a log book

· prepare a bibliography.

4.
Analysis and evaluation (80–100 minutes) 

Each student will independently analyse the findings of their investigation, using records from their log book. The final report should also include the following:

· critical analysis of their data in comparison with that of the original report

· consideration of the accuracy of measurements and instruments used and derived quantities calculated, including a comparison of these to the original report

· consideration of problems encountered and how they were overcome

· identification of key findings based on the data and how these concur with or differ from the original report

· formulation of conclusions and how they relate to the aim/hypothesis of the investigation

· identification and use of key knowledge and application of key skills to analyse and evaluate the practical investigation.

5.
Presentation (80–100 minutes) 

Each student will communicate their findings. Examples of presentations include; a formal report, a multimedia product, an oral report, a scientific poster. The teacher may require students to complete a full practical report or they may be asked to present a selection of the key elements of the task. For example, the student may be asked to design a twenty-slide Microsoft PowerPoint presentation that outlines for the class; what they did, their results, summary of the findings, and how this task helped them to consolidate understanding of key knowledge and skill of the outcome.

Assessment

The task contributes a total of 40 marks out of 100 marks allocated to School-assessed Coursework for Unit 3. The performance descriptors for the Extended Practical Investigation in Section 2 on page 28 provide a guide to typical performance for a particular mark range. These describe the responses typically demonstrated by students for the outcome, taking into account the relationship between key knowledge and application of key skills and the practical nature of physics as described in the study design. Students should be made aware of these descriptors before they commence the task. Teachers must ensure that all students have the opportunity to demonstrate the highest level of performance.

Approach 3: Use two assessment tasks (Test and Data Analysis) to assess Outcome 2

Investigate, describe, compare and explain the operation of electronic and photonic devices, and analyse their use in domestic and industrial systems.

Task 1 could be a test, whilst Task 2 may be a data analysis task. Together the two tasks will contribute a total of 30 marks out of 100 for Unit 3 School-assessed Coursework.

Pre-task knowledge

· operation of electronic and photonic devices in domestic and industrial systems

· use of technical data to design circuits to operate for a particular purpose

· analysis of simple electronic transducer circuits

· use of mathematical modelling to analyse and organise data and to make predictions

· knowledge of safety procedures associated with electronic and photonic devices.

Details of task 1

A test (short answer and extended response), that will contribute a total of 20 marks out of 30, for Outcome 2. It should be noted that each key knowledge and key skill listed in Area of Study 2 does not need to be clearly identifiable in the task, nor should the task focus on a narrow range of key knowledge and application of key skills.

How to design a test

Things to consider when designing a test:

· What pre-test knowledge or learning experiences will the test cover?

Key knowledge and application of key skills as outlined in Unit 3 Outcome 2. If appropriate, teachers could include questions that include the design of circuits given technical data and/or experimental design procedures. 

· What time and other relevant conditions will apply to the test?

Students will be given 5 minutes reading time and 45 minutes writing time. They will be allowed to bring to the test one A4 page of notes annotated on both sides and a scientific calculator. The test will consist of a total of 20 marks.

· What are the test specifications?

Construct a detailed matrix similar to the one overleaf that includes the objectives or levels of achievement and course content. This ensures that the test items include those beyond simple recall and knowledge. Tests should include questions that require application, analysis and synthesis.

Assessment

The cumulative marks row shows how a student will be able to access the marks at each descriptor level. Using the matrix as an example a student who does not successfully attempt questions requiring synthesis and linking data to make cause–effect judgments, will not be able to access the highest possible level of performance. The weighting of the test matrix is such that students who successfully attempt questions in columns 1, 2, 3a, and 4a will be placed in the third highest descriptor range. Students who then demonstrate some success in questions in columns 3b, 4b and 5 will be placed in the second highest descriptor range. Students who successfully complete most of the questions will be placed in the highest descriptor range. 

Teachers will need to ensure that the student’s performance in the test fits within the performance descriptor bands.

An example of an assessment matrix for a test – Unit 3 Outcome 2 

	
	1. Recall and application of knowledge
	2. Application of algorithms
	3. Application of concepts
	4. Analysis and/or interpretation 
of data
	5. Synthesis and linking 
of data to make 
cause–effect judgments
	Total

	· 
	
	
	a. 
Typical
	b.
Unfamiliar
	a. 
Using single concept
	b.
Using several concepts
	
	· 

	current, potential difference, power applied to the operation of electronic circuits
	1 mark
	1 mark
	1 mark
	2 marks
	
	5 marks

	series and parallel circuits and voltage dividers simplified
	
	2 marks
	1 mark
	1 mark
	
	4 marks

	voltage amplification 
	
	1 mark
	
	1 mark
	2 marks
	4 marks

	operation of electronic devices in cirucits
	1 mark
	
	
	
	1 mark
	2 marks

	simple electronic transducer circuits analysed
	
	
	1 mark
	
	2 marks
	3 marks

	information transfer in simple metal wires and optical fibres compared and contrasted
	1 mark
	
	1 mark
	
	
	2 marks

	TOTAL
	3
	4
	4
	4
	5
	20 marks

	CUMULATIVE TOTAL
	3
	7
	11
	15
	20
	/20




Details of task 2

A data analysis task that will contribute a total of 10 marks out of 30 for Outcome 2. 

Pre-task knowledge

· use of technical specifications related to voltage, current, resistance, power and illuminations for electronic components such as diodes, resistance, and opto-electronic converters including light dependent resistors (LDR), photodiodes and light emitting diodes to design circuits to operate for a particular purpose. 

· analysis of simple electronic transducer circuits for transducer that respond to changes in illumination including an LDR, photodiode and phototransistors. 

· knowledge of energy transfers and transformations in electrical–optical, optical–electrical conversion systems using opto-electronic converters. 

Conditions of task

· Prior to the task students are given technical specifications and/or data sheets for some opto-electronic converters including an LDR, photodiode and phototransistor. Students could research possible uses of these devices in domestic and industrial contexts prior to the assessment task.
· Teachers need to consider if all students will be given common or individual data.
· Teachers will also need to develop rules regarding what material can be brought into the classroom and what levels of teacher assistance may be available to students during the task. 
· Appropriate technology should be available to assist students during the task.
· Students will work independently in class (approximately 80–100 mins) to complete the data analysis task.

· The task will be completed towards the end of Area of Study 2 when students have completed practical work and class work relating to electronic transducer circuits and therefore should be familiar with their use in domestic and industrial contexts.

A possible approach to the task

Students would be given data and/or technical specifications for the transducers listed and using this data:

· compare and contrast the properties of the transducers 

· recommend the appropriate electronic transducer for a particular purpose 

· design a circuit to operate for a particular purpose that includes the appropriate transducer.

Assessment

The task will contribute a total of 10 marks out of 30 for Outcome 2. The task should be structured so that all students can demonstrate the highest level of performance. Performance descriptors are provided in Section 2.

Unit 4

Summary report of selected practical activities from the student’s log book to assess Outcome 1 

Investigate and explain the operation of electric motors, generators and alternators, and the generation, transmission, distribution and use of electric power.

Details of task

A summary report of selected practical activities from the student’s log book, which will contribute a total of 40 marks to School-assessed Coursework for Unit 4. 

Students are required to complete a variety of practical tasks and activities. These could include more formal practical tasks written up according to scientific conventions as well as student reflections, based on possible guiding questions provided by the teacher, on less formal tasks such as predict-observe-explain (POE) type demonstrations and conceptual understanding procedures (CUPs). The students record responses in their log books.

The students draw on these practical tasks and activities to respond to some questions as designed by the teacher. The teacher may be as guiding or open with their design as they see fit. As this is a summary practical report there should be some element of evaluation through comparison and contrast between practicals and activities as the key focus of the task. Guiding themes may involve conceptual understanding of physics concepts, development of practical skills or reflection on learning. Four examples of teacher-designed questions are provided below.

Example 1

The teacher may require the students to respond to three questions by drawing upon the learning from all of their practicals and activities. The questions may be:

1. Did your practical results and observation support theory? Discuss.

2. How did the practical results and observations deviate from findings that were predicted by theory? Discuss based on uncertainties and errors where relevant.

3. Which practicals and activities most allowed you to consolidate your learning of the theory? How?

Example 2

A more open approach may involve only one focus.

Select three practicals or activities that most demonstrate your understanding of how electrical energy is provided to the consumer. Use these to describe how power is delivered to the consumer.

Example 3

The teacher may like to select the practicals or activities on which they would like the students to focus. They may guide the student to compare and contrast these using a Venn diagram such as that below. 








The students may be asked to comment on the overlap of conceptual ideas between experiments. 

For example, if the common theme were magnetism and the experiments were:

Exp 1 
Building an electric motor

Exp 2
Investigating transformers

Exp 3
Modelling the way that electricity is delivered from the power station to the home

The students may be asked to comment on how the concept of magnetism may be described in the regions a–g in the Venn diagram, where ‘g’ represents aspects of magnetism that is common to all of the experiments, ‘e’ to experiment 1 and 3 only 
etc. Alternatively the teacher may select a few regions, such as ‘a’, ‘b’, ‘c’, ‘f’ and ‘e’.

Example 4

The students may be asked to create a concept map (or Venn diagram) that relates concepts. Possible concepts include magnetism, magnetic force, current, AC, DC, transformers, electric motor.

Pre-task knowledge

· Understanding of experimental procedures using the principles and methods of physics. 

· Understanding of sources of errors, and how to estimate uncertainties and calculate uncertainties in derived quantities. 

· Knowledge of how technology can be used to analyse data and present understanding.

Points to consider

In planning the summary report teachers should consider the following questions:

· Which practicals and activities will the students complete?

· Will the task provide students with the opportunity to demonstrate the highest level of performance?

· Will students work in groups? 

· Will the log books form part of the assessment?

· Will the log books be assessed at the conclusion of the task or after each activity?

· What technology is available to students to assist in the collection, analysis and presentation of data and in the final task? 

· What timeframe will be provided for students?

· How will the student be guided to evaluate their learning of the physics ideas being investigated?

•
What form will the log book take? Written? Digital?

Assessment

The task contributes a total of 40 marks out of 100 marks allocated to School-assessed Coursework for Unit 3. The performance descriptors for the summary report in Section 2 on page 44 provide a guide to typical performance for a particular mark range. These describe the responses typically demonstrated by students for the outcome, taking into account the relationship between key knowledge and application of key skills and the practical nature of physics as described in the study design. Students should be made aware of these descriptors before they commence the task. Teachers must ensure that all students have the opportunity to demonstrate the highest level of performance.

Annotated folio of practical activities to assess Outcome 2

Use wave and photon models to analyse, interpret and explain interactions of light and matter and the quantised energy levels of atoms. 

Details of task

An annotated folio of practical activities, which will contribute a total of 30 marks out of 100 marks, for School-assessed Coursework for Outcome 2. 

Pre-task knowledge

· The annotated portfolio of practical activities can be used as an ongoing assessment task throughout the area of study to aid in the overall development of students’ key knowledge and application of key skills

· Prior to commencing the task students should be given a list of the practical activities to be undertaken. These may include more traditional practical or activities involving computer programs, applets, demonstration or predict-observe-explain type activities

· Teachers may encourage students to prepare for practical activities by reading and/or researching relevant phenomena or concept.

Conditions for the task

The task could be divided into two stages for each practical activity. Firstly, students complete the practical activity and secondly they provide annotations in response to teacher-directed questions. The following need to be considered when conducting the task:

· Students may complete practical activities in small groups. 

· Sometimes it may be appropriate for the teacher to demonstrate the activity. The class as a whole may record data and/or results. 

· Students must record all results individually in a log book. Teachers would need to develop their own rules, consistent with school policy, with regard to the type (written or electronic) and use of a log book and/or materials allowed and the use of textbooks. The teacher could sign the log book on completion of each practical report. 

· Both the practical activities and annotations could be completed in class time. Another possible approach is to allow students to complete practical reports outside class time prior to the lesson where students would record annotations. Students would then complete annotations relating to the practical activities during the lesson following the practical activities. 
· Annotations would be completed individually and collected by the teacher on completion. 
· Students would be allowed the use of their log book only to assist them to complete annotations.

A possible approach to the task

· The annotated folio would require students to complete a series of three to five practical activities done in class time. Students may use class time and a limited amount of out-of-school time to write up the practical activities.

· The practical activities chosen for the Annotated folio of practical activities should be such that students will be able to demonstrate the highest possible level of performance as described in the performance descriptors in Section 2 of this handbook.

· After completion of each practical activity, students answer a series of questions relevant to the practical activity. The students use these answers to annotate their report of the practical activity.

· Alternatively, at conclusion of all of the practical activities the student may be asked to select relevant sections of their practical activities in response to teacher directed questions.

· The following guides could be used to assist students in making their annotations: 

(i) Identify the activities that support the wave model of light. Describe why you chose each activity.

(ii) Identify the activities that support the particle model of light. Describe why you chose each activity.

(iii) Explain the production of light and dark bands when light passes through a single slit; a double slit.

(iv) Describe 3 ways that the diffraction pattern produced by a double slit may be modified so that the maxima are further apart.

(v) Describe how the photoelectric effect can not be explained using the wave model of light.

Alternatively, students could be asked to select activities or parts of activities that allow them to reflect on content, skills or their learning. For example, they may be asked to select from the following:

(i) An activity that provides the best sample of consideration of errors and uncertainties. Provide a reason for your choice.

(ii) An activity that helped you to best understand the particle model of light. Provide a reason for you choice.
(iii) A paragraph where you best explained the physics using correct terminology
(iv) Identify your best presentation of data. Provide a reason for your choice.

(v) Identify an experiment where your findings best supported theory. Discuss.

(vi) Select one activity and summarise the significance of the results you obtained.

(vii) On the same graph that you recorded your results, sketch the graph that would be expected by theory. Comment on reasons why you drew the graph this way. Account for any discrepancies between the graphs.

Assessment

The folio of annotated practical activities could be assessed as a whole or in parts against the performance descriptors provided in Section 2 of this handbook.

After assessment of each practical activity and annotations teachers should provide constructive feedback to students on their progress. 

Publications
Regular updates and study advice are 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 Physics:

VCE Physics Study Design 2009–2014
The course developed and delivered to students must be in accordance with the VCE Physics Study Design, accredited 2009–2014.

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

VCAA website

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

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

Assessment Reports

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