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VCE Further Mathematics 2016–2022
School-assessed Coursework report

This report is prepared following the first year of implementation of this study provides advice based on the School-based Assessment Audit and VCAA statistical data.

General comments
The 2016 school-based assessment audit showed that most teachers had followed the requirements for the School-assessed coursework of the revised study design and implemented them suitably, further attention to the revised nature and purpose of the modelling or problem-solving tasks is needed.
It is important that teachers are familiar with the VCAA publication Further Mathematics Advice for teachers, which includes: advice about School-assessed Coursework, sample application tasks and modelling or problem-solving tasks, and performance criteria with sample assessment record sheets for both the application task and modelling or problem-solving tasks. These performance criteria may be used is several ways:

· directly in conjunction with the sample record sheets and teacher annotations for pointers with respect to key aspects of the task related to each criterion for the outcomes

· directly with the descriptive text for each criterion modified to incorporate task specific elements as applicable

· as a template for teachers to develop their criteria and descriptive text for each criterion, including an allocation of marks for the criteria with the total mark allocation for each outcome as specified in the study design.
Alternatively, teacher-developed global descriptors, rubrics or marking schemes may be used for assessment. If these are used, they need to be clearly aligned with, and mapped to, the weightings for the outcomes for tasks as specified in the study design, and the corresponding aspects, components or parts of these tasks as applicable. Whatever approach is used, the weightings for the outcomes underpin both the design of a task, and the assessment of student work in response to that task.
School-assessed coursework enhances validity of student assessment by providing the opportunity for a context to be explored mathematically in greater depth and breadth than is possible in an examination, with non-routine and open-ended elements explored more fully. The tasks for School-assessed Coursework are to be implemented over a longer continuous period, where modelling, problem-solving or investigative techniques or approaches are employed, and the related use of technology as a tool for working mathematically suitably incorporated. This is specified as 4–6 hours over a period of 1–2 weeks for the application task, and 2–3 hours over a period of one week for a modelling or problem-solving task. Multiple-choice items are not suitable for either an application task or a modelling or problem-solving task. 

Tasks should be based on application of mathematics in a practical context. For the data-analysis application task, suitable data for several variables for a topic of interest should be used, and related questions investigated. For recursion and financial modelling and the two selected modules, scenarios related to modelling a situation for analysis, or solving types of problems related to a context should be explored. Students should consider assumptions, definitions, conditions and constraints involved, make decisions involving general case analysis and communicate key stages of mathematical reasoning: formulation, solution and interpretation with respect to the context. Various materials and resources from third party sources may be drawn on to assist in developing suitable tasks; however, it is the responsibility of teachers to ensure that tasks based on these materials and resources are developed in accordance with the requirements of the study design, and that authentication of student work is suitably addressed.

The audit questionnaire is intended to assist teachers in checking their planning for implementation of School-assessed Coursework as well as providing feedback to the VCAA. While many teachers readily completed the questionnaire, some commented that the timeline to answer the audit questions was too early for their school’s planning. Others commented that the process was time consuming and that they were only able to provide preliminary or indicative responses for some stages or aspects of implementation. 
For queries about School-assessed coursework for Mathematical Methods, contact Dr. David Leigh-Lancaster VCAA Mathematics Curriculum Manager: (03) 9032 1690 or email: leigh-lancaster.david.d@edumail.vic.gov.au
For queries about the coursework audit process or audit questionnaire, contact the VCE Curriculum Unit: (03) 9032 1735 or email: school.assessment.vcaa@edumail.vic.gov.au  
Specific information
For each unit the student is required to demonstrate achievement of three outcomes. As a set these outcomes encompass all of the area of study for each unit. For Unit 3 the outcomes as a set apply to the content from the core area of study, and for Unit 4 the outcomes as a set apply to the two selected modules from the applications area of study.
A task for School-assessed Coursework need not cover all of the content from an area of study, module or topic, or all of the key knowledge and key skills for an outcome.
Unit 3 coursework
The set of three outcomes apply to the Data-analysis application task and the Financial modelling and recursion modelling or problem-solving task. 
Outcome 1

Define and explain key concepts and apply related mathematical techniques and models as specified in Area of Study 1 in routine contexts. 
Outcome 2

Select and apply the mathematical concepts, models and techniques as specified in Area of study 1 in a range of contexts of increasing complexity. 
Outcome 3
Select and appropriately use numerical, graphical, symbolic and statistical functionalities of technology to develop mathematical ideas, produce results and carry out analysis in situations requiring problem-solving, modelling or investigative techniques or approaches. 
Application task 

The application task is a guided investigation of a given data set with several variables. The task has three components of increasing complexity: 

· the construction, description and interpretation of data plots, including smoothed plots where time series data is used 

· the calculation and interpretation of summary statistics, including seasonal indices and their application where time series data is used 

· the modelling of linear associations, or trends where time series data is used, including the use of data transformation as appropriate. 
The application task is to be of 4–6 hours duration over a period of 1–2 weeks.
The selection of a suitable and large enough data set with related natural or topical questions of interest is central to developing a task that enables students to choose and apply techniques to identify key characteristics of data, investigate possible trends and make comparisons. In the tasks reviewed teachers had clearly responded to this with a wide range of distinctive contexts/data sets including weather, GDP, population, literacy, motorcycles and working hours. 
Most of the applications tasks covered content from the data analysis topic suitably, and enabled students to demonstrate achievement of the outcomes.

A range of tasks reviewed were quite specific, more like an extended set of examination-style questions than a statistical investigation of a context. This did not provide students with the opportunity to choose the method of representation of data or approach to analysis. Decisions about method, suitable scale, accuracy and the like should be made by the student. An application task should include some form of drawing together of observations, prediction, interpretation of results or concluding remarks with respect to the analysis. 
Modelling or problem-solving task 

Modelling or problem-solving Task 1 relates to the core Recursion and financial modelling. 

This task is to be of 2–3 hours duration over a period of one week.
A range of scenarios were seen in the tasks reviewed, focused on a few key themes: car, retail or property purchases, financing renovations and various investments. Most of the scenarios were suitable for modelling or problem-solving tasks, but tended to be developed as a series of examination-style questions rather than a more open-ended exploration of some aspects of the context in some depth. Scenarios could be developed around contexts such as salary packaging, retirement investment, stock and share portfolios, exchange rates, insurance, financial problems, debt consolidation and taxation, for example, The Australian Government MoneySmart website can be used to develop scenarios. 

Approaches to assessment were generally suitable, with the weighting for the outcomes reflected in the tasks and the assessment of student work.
Unit 4 coursework
The set of three outcomes apply to the modelling or problem-solving task for each of the two selected modules from the applications area of study. 
Outcome 1

Define and explain key concepts as specified in the content from the two selected modules, and apply related mathematical techniques and models in routine contexts. To achieve this outcome the student will draw on knowledge and skills outlined in the two modules selected from Area of Study 2.
Outcome 2

Select and apply the mathematical concepts, models and techniques from the two selected modules in a range of contexts of increasing complexity. To achieve this outcome the student will draw on knowledge and skills outlined in the two modules selected from Area of Study 2.

Outcome 3
Select and appropriately use numerical, graphical, symbolic and statistical functionalities of technology to develop mathematical ideas, produce results and carry out analysis in situations requiring problem-solving, modelling or investigative techniques or approaches. To achieve this outcome the student will draw on knowledge and skills in the two modules selected from Area of Study 2.
Modelling or problem-solving task 

Modelling or problem-solving Task 2 is related to the first selected module; and modelling or problem solving Task 3 is related to the second selected module. 

The modelling or problem-solving tasks are to be of 2–3 hours duration over a period of one week.

Each task can be either a modelling task or a problem-solving task. A task may be designated as a modelling task or a problem-solving task based on the context and the nature and emphasis of the processes involved  in relation to the context under consideration. 

In many cases a modelling scenario or a problem was suitably developed, progressing from easier routine aspects at the beginning to more difficult analysis of non-routine aspects. 

However, quite a few of the tasks reviewed were more of the nature of a large collection of Examination 2 extended response questions across several contexts than a modelling or problem-solving task based on a particular context explored in some depth. These tasks tended to be more directive in terms of expected response from students, but could have been readily adapted to be more open-ended.
Matrices was the most frequently seen selected module, and while there was a smaller range of topics in matrices on which tasks were based, generally competitions, post offices and coffee shops, there was still a good variety of scenarios.

The other modules seemed to be comparably popular with a range of scenarios used, including:

· geometry and measurement: telescope, greenhouse/flower show, running track
· graphs and relations: tutoring, car/bus hire
· networks: treasury gardens, fibre optic/electrical networks, towns and roads.

Approaches to assessment were generally suitable, with the weighting for the outcomes reflected in the tasks and the assessment of student work.
As mentioned earlier, care needs to be taken to ensure that the tasks are modelling or problem-solving tasks with open-ended exploration of some aspects of the context in some depth, rather than developed as a series of examination style questions. 
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