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Accreditation period from 2023
Introduction
Schools must deliver the Victorian Certificate of Education (VCE) to the standards and requirements established by the VCAA. Study-specific standards and requirements are stated in the relevant VCE study design. The School-based Assessment Audit checks that the standards and requirements set out in study designs are being followed and that assessment is being carried out in line with the VCE assessment principles.
This report reflects the first year of implementation of this study design and is based on the findings of the 2023 School-based Assessment Audit.
General comments
The revised and reaccredited Mathematical Methods study was introduced in 2023. The revisions saw the introduction of new concepts, including the trapezium rule, Newton’s method for finding solutions to equations, and the use of pseudocode to describe various algorithms. The content under the areas of study for Mathematical Methods is fully prescribed.
Units 3 and 4 together consist of 4 areas of study: ‘Functions, Relations, and Graphs’, ‘Algebra, Number and Structure’, ‘Calculus’, and ‘Data Analysis, Probability and Statistics’. 
All 4 areas of study must be covered in progression from Unit 3 to 4. The VCAA does not prescribe the order in which the areas of study must be covered, but the selection of content from the areas of study should be such that there is an ongoing development in the complexity and sophistication of problem types and mathematical processes used (modelling, transformations, graph sketching and equation solving) in application to contexts related to the areas of study. There should be a clear progression of skills and knowledge from Unit 3 to Unit 4 in an area of study.
Each unit requires students to demonstrate achievement of Outcomes 1, 2 and 3. These outcomes, as a set, encompass all of the prescribed areas of study for each unit. For Unit 3 and 4, the outcomes apply to the content selected for that unit.
Audit overview
The Application and Modelling or Problem-solving tasks submitted to audit generally used engaging and relevant contexts/scenarios and data sources.
Outcomes 1 and 3 were well covered in the tasks submitted to audit. 
However, a significant number of tasks consisted of examination-style extended response questions that did not allow for open ended or self-directed student investigation, and as such did not fully address Outcome 2.
[bookmark: _Hlk221713481]Many non-compliant tasks submitted for audit tended to follow a format of structured questions or examination-style extended response questions, neither of which provide students sufficient opportunity to develop responses that demonstrate proficiency against all 3 outcomes, and as such are not sufficient to meet the requirements of the task types for this study.  
[bookmark: _Hlk216782183]Unit 3 and 4 School-based Assessment
In undertaking Unit 3 and 4, students are expected to be able to apply techniques, routines and processes involving rational and real arithmetic, sets, lists and tables, diagrams and geometric constructions, algorithms, algebraic manipulation, equations, graphs, differentiation, anti-differentiation, integration and inference, with and without the use of technology. They should have facility with relevant mental and by-hand approaches to estimation and computation. The use of numerical, graphical, geometric, symbolic and statistical functionality of technology for teaching and learning mathematics, for working mathematically, and in related assessment, is to be incorporated throughout each unit as applicable.
Outcome statements
[bookmark: _Hlk221713535]For each unit the student is required to demonstrate achievement of 3 outcomes. All 3 outcomes are applicable to all 4 areas of study and must all be addressed in all 3 school-based assessment tasks.
Outcome 1 
On completion of this unit the student should be able to define and explain key concepts as specified in the content from the areas of study and apply a range of related mathematical routines and procedures.
Outcome 2
On completion of this unit the student should be able to apply mathematical processes in non-routine contexts, including situations with some open-ended aspects requiring investigative, modelling, or problem-solving techniques or approaches and analyse and discuss these applications of mathematics.
Outcome 3
On completion of this unit the student should be able to apply computational thinking and use numerical, graphical, symbolic, and statistical functionalities of technology to develop mathematical ideas, produce results and carry out analysis in situations requiring investigative, modelling, or problem-solving techniques or approaches.
Assessment specifications
The school-based assessment for Unit 3 and 4 contributes 40 per cent of the study score. 
The school-based assessment for Unit 3 is an Application task consisting of a mathematical investigation of a practical or theoretical context involving content from 2 or more areas of study, with the following 3 components of increasing complexity:
introduction of the context through specific cases or examples
consideration of general features of the context
variation or further specification of assumption or conditions involved in the context to focus on a particular feature or aspect related to the context.
The Application task should address Outcomes 1, 2 and 3 in a ratio of 15-20-15, respectively.
The school-based assessment for Unit 4 consists of 2 Modelling or Problem-solving tasks, one of which is to address the Data Analysis, Probability and Statistics area of study. Modelling or Problem-solving task 1 should address Outcomes 1, 2 and 3 in a ratio of 8-10-7 respectively, and Modelling or Problem-solving task 2 should address Outcomes 1, 2 and 3 in a ratio of 7-10-8, respectively.
Students should be able to produce a variety of individual responses, and the task and rubric should be structured in such a way that a range of different responses can be considered correct.
Audit findings
Overall
Use of appropriate themes and contexts
Most of the submissions received to audit indicated the use of appropriate themes and contexts for school-based assessment.
Coverage of key knowledge and key skills
Most schools developed school-based assessment that appropriately addressed the requirements of Outcomes 1 and 3 and addressed a range of key knowledge and key skills.
[bookmark: _Hlk221713743]The most common issue noted in the school-based assessment audit was that schools submitted tasks that did not provide students with sufficient opportunity to develop responses that meet the requirements of Outcome 2. To meet the requirements of Outcome 2, each of the school-based assessment tasks must include open-ended aspects requiring investigative, modelling, or problem-solving techniques or approaches, where students can analyse and discuss these applications of mathematics. Many of the submitted tasks were in the format of structured or examination-style extended response questions, which do not provide sufficient scope for open-ended investigation.
The open-ended aspect should allow students to produce a variety of individual responses, and the assessment task and rubric should be structured in such a way that a range of responses can be considered correct.
Task format/structure
The majority of Unit 3 Application tasks followed the required format of 3 linked components of increasing complexity. However, a number of the tasks (both Application and Modelling or Problem-solving) were in the format of structured or examination-style extended response questions and did not provide sufficient scope for open-ended investigation.
Marking
Approaches to marking, particularly in Unit 3, were broadly satisfactory, with the majority of marking schemes and approaches found to be appropriate for the associated task. 
[bookmark: _Hlk221713783]However, some submissions did not include mark allocations or weightings across the 3 outcomes that aligned with the allocations or weightings specified in the study design. In some cases, this was because the marking scheme did not accurately reflect the demands of the task, but more commonly it was because the task itself did not address one or more of the outcomes to the level required.
Instructions for students
Some submissions did not provide explicit instructions on how students could approach the task including equipment information, how the task would be marked, and the timeline for students to complete the task. It is important that schools adhere to mark allocations and provide students with clear instructions to promote student outcomes.
Authentication
Authentication and moderation of most tasks were held to rigorous standards including authentication, log sheets, cross marking, and internal moderation. Some submissions included components that were provided to students as a take-home task which reduces the ability of the school to effectively authenticate student work and makes the task inequitable. School-assessed coursework should be completed in controlled conditions to authenticate students individual work and ensure that all students have the same conditions towards completing the set task.
A number of task submissions were found to be based on commercially available assessment resources. These resources had generally been modified sufficiently to ensure that the assessment was unique to the school.
Unit 3
[bookmark: _Hlk221713805]The Application task should be a function and calculus-based mathematical investigation of a practical or theoretical context involving content from 2 or more areas of study, with 3 components of increasing complexity. The task is to be of 4–6 hours’ duration over a period of 1–2 weeks.
Most of the Application tasks submitted to audit consisted of 3 components of increasing complexity based on a single theme and context, as required.
Tasks covered a variety of themes, contexts and topics related to Functions, Relations and Graphs and Differential Calculus.
Outcome 1
The key knowledge and key skills for Outcome 1 were covered well. A number of knowledge areas appeared across a variety of themes and contexts, including the key features and properties of functions and relations and their graphs; the effect of transformations on the graphs of a function or relation; the concepts of domain, maximal domain, range and asymptotic behaviour of functions; the concept of combined functions and the connection between domain and range of the combined functions and; drawing graphs of specified functions and relations, clearly identifying their key features and properties, including any vertical or horizontal asymptotes. 
Outcome 2
Many tasks consisted of 3 components of increasing complexity as required, which presented opportunities to develop mathematical formulations of specific and general cases to derive results for analysis within a given context.
[bookmark: _Hlk221713950]However, a number of the tasks submitted to audit consisted primarily of examination-style extended response questions, which did not provide students with sufficient opportunity to develop responses that meet the requirements of Outcome 2.
To meet the requirements of Outcome 2, each of the school-based assessment tasks must include open-ended aspects requiring investigative, modelling, or problem-solving techniques or approaches, where students can analyse and discuss these applications of mathematics.
The open-ended aspect should allow students to produce a variety of individual responses, and the assessment task and rubric should be structured in such a way that a range of responses can be considered correct.
The Application task should provide opportunities for students to draw together observations, predictions, interpretation of results or concluding remarks with respect to the analysis conducted. Some decisions about method, suitable scale, accuracy, and the like should be left to the student.
Outcome 3
In accordance with Outcome 3, most of the tasks submitted to audit required the selection of an appropriate functionality of technology in one or more situations. 
Some tasks encouraged students to identify the relation between numerical, graphical, and symbolic forms of information about a function or equation, and the corresponding features.
Marking
Schools used various approaches to assess the Application task, with some schools using the VCAA Performance Descriptors, while others used a school-developed marking guide to assess, with marks allocated to each part of each question. This approach was considered suitable provided that the marking guide included appropriate mapping of the marks to the outcomes.
Unit 4
The audit found a range of contexts used across the 2 Modelling or problem-solving tasks. In terms of the areas of study to which the tasks related, Task 1 most commonly covered applications of calculus (sometimes focused on differential calculus) and Task 2 was typically used for Data Analysis, Probability and Statistics.
Outcome 1
Outcome 1 was covered well. The Data Analysis, Probability and Statistics tasks in particular covered a range of knowledge and skills, including analysing a probability mass or probability density function, and the shape of its graph in terms of the defining parameters for the probability distribution and the mean and variance of the probability distribution; calculating and interpreting the probabilities of various events associated with a given probability distribution, by hand in cases where simple arithmetic computations can be carried out and; calculating sample proportions and approximate confidence intervals for population proportions  
Outcome 2
Some aspects of Outcome 2 were not covered particularly well. In particular, the question structure of some submitted tasks did not actively encourage the verification of results using a variety of techniques, or communication of reasoning or justification of results. Some tasks also did not allow students sufficient opportunity to make inferences from analysis and use these to draw valid conclusions related to a given context; or communicate results and conclusions using both mathematical expression and everyday language, in particular, the interpretation of mathematics with respect to the context.
[bookmark: _Hlk221714339]As with the Unit 3 Application task, a number of schools developed their Unit 4 tasks as examination-style extended response questions rather than a more open-ended exploration of aspects of the context. Again, this practice compromised the coverage of Outcome 2, which specifies that the assessment should include open-ended aspects requiring investigative, modelling, or problem-solving techniques or approaches where students can analyse and discuss these applications of mathematics.
Outcome 3
A number of tasks provided opportunities to use of technology effectively and appropriately covered many of the key knowledge and key skills for Outcome 3. These opportunities were particularly evident in some of the tasks related to probability distributions, with analysis of confidence intervals and sampling.
Marking
Schools used various approaches to assess the modelling or problem-solving tasks. Some schools based their assessment on the VCAA Performance Descriptors and used the VCAA weightings.
[bookmark: _Hlk221714475]Other schools developed their own marking guide, with marks allocated to each part of each question. This was deemed a suitable approach, so long as there was a clear correspondence of marks to Outcomes 1, 2 and 3 in the ratios set out in the study design. However, there remained some instances where some of the marking schemes submitted did not reflect the mark weightings for each outcome as stated in the study design.
Resources and further information
The VCAA Mathematical Methods Support Materials include advice about School-assessed Coursework, sample Application tasks and Modelling or Problem-solving tasks. These are presented in an editable word document format that can be used as a template from which teachers can develop their own tasks. 
The Support materials also include on-demand videos, which provide a step-by-step guide through the tasks, general assessment advice and performance descriptors.
[bookmark: _Hlk161147939][bookmark: _Hlk160713415][bookmark: _Hlk161148288][bookmark: _Hlk160700954]All official communications regarding VCE study designs are provided in the Senior Secondary update and Notices to Schools. It is recommended that teachers subscribe to the Senior Secondary update and the VCAA Bulletin to receive updated information regarding the study. Important administrative dates and assessment schedules are published on the School administration page of the VCAA website.
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