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Introduction 
The annual subject reports seek to identify strengths and opportunities for improvement of 
internal and external assessment processes for all Queensland schools. The 2024 subject report 
is the culmination of the partnership between schools and the QCAA. It addresses school-based 
assessment design and judgments, and student responses to external assessment for General 
and General (Extension) subjects. In acknowledging effective practices and areas for refinement, 
it offers schools timely and evidence-based guidance to further develop student learning and 
assessment experiences for 2025. 

The report also includes information about: 

• how schools have applied syllabus objectives in the design and marking of internal 
assessments 

• how syllabus objectives have been applied in the marking of external assessments 

• patterns of student achievement. 

The report promotes continuous improvement by: 

• identifying effective practices in the design and marking of valid, accessible and reliable 
assessments 

• recommending where and how to enhance the design and marking of valid, accessible and 
reliable assessment instruments 

• providing examples that demonstrate best practice. 

Schools are encouraged to reflect on the effective practices identified for each assessment, 
consider the recommendations to strengthen assessment design and explore the authentic 
student work samples provided. 

Audience and use 
This report should be read by school leaders, subject leaders, and teachers to: 

• inform teaching and learning and assessment preparation 

• assist in assessment design practice 

• assist in making assessment decisions 

• help prepare students for internal and external assessment. 

The report is publicly available to promote transparency and accountability. Students, parents, 
community members and other education stakeholders can use it to learn about the assessment 
practices and outcomes for senior subjects. 

Subject highlights 

 

307 
schools offered 
Specialist Mathematics 

 95.02% 
agreement with  
provisional marks 
for IA1 

 97.96% 
of students 
received a  
C or higher 
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Subject data summary 

Subject completion 
The following data includes students who completed the General subject or AS. 

Note: All data is correct as at January 2025. Where percentages are provided, these are rounded 
to two decimal places and, therefore, may not add up to 100%. 

Number of schools that offered Specialist Mathematics: 307. 

Completion of units Unit 1 Unit 2 Units 3 and 4 

Number of students 
completed 

4,575 4,344 4,078 

Units 1 and 2 results 
Number of students Satisfactory Unsatisfactory 

Unit 1 4,349 226 

Unit 2 4,047 297 

Units 3 and 4 internal assessment (IA) results 
Total marks for IA 
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IA1 marks 
IA1 total 

 
IA1 Criterion: Formulate  IA1 Criterion: Solve 

 

 

 
IA1 Criterion: Evaluate and verify  IA1 Criterion: Communicate 
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IA2 marks 
IA2 total 

 
IA2 Criterion: Foundational knowledge and 
problem-solving 
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IA3 marks 
IA3 total 

 
IA3 Criterion: Foundational knowledge and 
problem-solving 
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External assessment (EA) marks 

 

Final subject results 
Final marks for IA and EA 
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Grade boundaries 
The grade boundaries are determined using a process to compare results on a numeric scale to 
the reporting standards. 

Standard A B C D E 

Marks 
achieved 

100–86 85–70 69–49 48–22 21–0 

Distribution of standards 
The number of students who achieved each standard across the state is as follows. 

Standard A B C D E 

Number of 
students 

1,690 1,610 695 83 0 
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Internal assessment 
The following information and advice relate to the assessment design and assessment decisions 
for each IA in Units 3 and 4. These instruments have undergone quality assurance processes 
informed by the attributes of quality assessment (validity, accessibility and reliability). 

Endorsement 
Endorsement is the quality assurance process based on the attributes of validity and accessibility. 
These attributes are categorised further as priorities for assessment, and each priority can be 
further broken down into assessment practices. 

Data presented in the Assessment design section identifies the reasons why IA instruments were 
not endorsed at Application 1, by the priority for assessment. An IA may have been identified 
more than once for a priority for assessment, e.g. it may have demonstrated a misalignment to 
both the subject matter and the assessment objective/s. 

Refer to QCE and QCIA policy and procedures handbook v6.0, Section 9.5. 

Percentage of instruments endorsed in Application 1 

Instruments submitted IA1 IA2 IA3 

Total number of instruments 307 307 302 

Percentage endorsed in Application 1 74 50 44 

Confirmation 
Confirmation is the quality assurance process based on the attribute of reliability. The QCAA uses 
provisional criterion marks determined by teachers to identify the samples of student responses 
that schools are required to submit for confirmation. 

Confirmation samples are representative of the school’s decisions about the quality of student 
work in relation to the instrument-specific marking guide (ISMG), and are used to make decisions 
about the cohort’s results. 

Refer to QCE and QCIA policy and procedures handbook v6.0, Section 9.6. 

The following table includes the percentage agreement between the provisional marks and 
confirmed marks by assessment instrument. The Assessment decisions section of this report for 
each assessment instrument identifies the agreement trends between provisional and confirmed 
marks by criterion. 

Number of samples reviewed and percentage agreement 

IA Number of schools Number of 
samples requested 

Number of 
additional samples 

requested 

Percentage 
agreement with 

provisional marks 

1 301 1,899 4 95.02 

2 298 1,891 0 100.00 

3 298 1,871 0 100.00 
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Internal assessment 1 (IA1) 

Problem-solving and modelling task — extended 
response (20%) 
This assessment focuses on the interpretation, analysis and evaluation of ideas and information. 
It is an independent task responding to a particular situation or stimuli. While students may 
undertake some research in the writing of the problem-solving and modelling task, it is not the 
focus of this technique. This assessment occurs over an extended and defined period. Students 
will use class time and their own time to develop a response. 

The problem-solving and modelling task must use subject matter from one or both of the following 
topics in Unit 3: 

• Topic 2: Vectors and matrices 

• Topic 3: Complex numbers 2. 

Assessment design 

Validity 
Validity in assessment design considers the extent to which an assessment item accurately 
measures what it is intended to measure and that the evidence of student learning collected from 
an assessment can be legitimately used for the purpose specified in the syllabus. 

Reasons for non-endorsement by priority of assessment 

Validity priority Number of times priority was identified in decisions 

Alignment 44 

Authentication 9 

Authenticity 13 

Item construction 8 

Scope and scale 22 

Effective practices 
Validity priorities were effectively demonstrated in assessment instruments that: 

• provided datasets or used an open-ended task design, which allowed students to develop a 
unique response 

• included relevant stimulus material, where appropriate. 

Practices to strengthen 
It is recommended that assessment instruments: 

• avoid identifying concepts or techniques that lead students to a particular solution, to allow 
students to independently demonstrate simple through to complex procedures, and to make 
decisions about the data to be used, what model to develop, and what technology and 
mathematical techniques are relevant to solve the problem 
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• avoid scaffolding in the approach to problem-solving and modelling stimulus to allow students 
to demonstrate their knowledge and understanding of the task criteria. 

Accessibility 
Accessibility in assessment design ensures that no student or group of students is disadvantaged 
in their capacity to access an assessment. 

Reasons for non-endorsement by priority of assessment 

Accessibility priority Number of times priority was identified in decisions  

Bias avoidance 1 

Language 13 

Layout 1 

Transparency 3 

Effective practices 
Accessibility priorities were effectively demonstrated in assessment instruments that: 

• included a reference to the approach to problem-solving and mathematical modelling from 
Syllabus section 1.2.4 or provided an appropriate task-specific approach. 

Practices to strengthen 
It is recommended that assessment instruments: 

• use clear, concise language and avoid jargon. 

Assessment decisions 

Reliability 
Reliability is a judgment about the measurements of assessment. It refers to the extent to which 
the results of assessments are consistent, replicable and free from error. 

Agreement trends between provisional and confirmed marks 

Criterion 
number 

Criterion name Percentage 
agreement 

with 
provisional 

Percentage 
less than 

provisional 

Percentage 
greater than 
provisional 

Percentage 
both less and 
greater than 
provisional 

1 Formulate 97.67 2.33 0 0 

2 Solve 98.01 1.00 1 0 

3 Evaluate and 
verify 98.67 1.33 0 0 

4 Communicate 99.00 0.00 1 0 
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Effective practices 
Accuracy and consistency of the application of the ISMG for this IA was most effective when: 

• clear distinction was made between observations (data or information required to solve a 
mathematical problem and/or develop a mathematical model) and assumptions (conditions 
that are stated to be true) used in the mathematisation process 

• teachers clearly identified where students have provided clear documentation of both 
strengths and limitations relevant to the final model or solution. 

• clear documentation was presented of both strengths and limitations relevant to the final 
model or solution by providing evidence about why decisions and refinements contributed to 
its success or otherwise. This was different from considering the reasonableness of the result. 

Practices to strengthen 
To further ensure accuracy and consistency of the application of the ISMG for this IA, it is 
recommended that: 

• teachers clearly identify where student evaluation of the reasonableness of solutions consider 
observations and assumptions specifically targeting those that are considered during 
formulation. 

Samples 
The following excerpt has been included as an example of a response where assumptions and 
observations are clearly identified. 

Note: The characteristic/s identified may not be the only time the characteristic/s occurred 
throughout a response. 
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The following excerpt has been included as an example of clear documentation of both strengths 
and limitations. 

Note: The characteristic/s identified may not be the only time the characteristic/s occurred 
throughout a response. 

 

The following excerpt has been included as an example of evaluating the reasonableness of the 
solution by considering the results, observations and assumptions. 

Note: The characteristic/s identified may not be the only time the characteristic/s occurred 
throughout a response. 

 



 ________________________________________________________________________________ Internal assessment 1 (IA1) 

Specialist Mathematics subject report 
2024 cohort 

Queensland Curriculum & Assessment Authority 
January 2025 

Page 13 of 38 
 

 

 

The following excerpts have been included as excerpt 1 demonstrates the documentation of 
assumptions and observations and excerpt 2 uses these assumptions and observations when 
evaluating the strengths and limitations of the solution. 

Note: The characteristic/s identified may not be the only time the characteristic/s occurred 
throughout a response. 
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Excerpt 1 

 
Excerpt 2 
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Additional advice 
• It is recommended that teachers annotate assessment responses as annotations help identify 

the evidence they have used to determine where students have met descriptors from the 
ISMG. 

• It is recommended that care is taken with identifying documentation as student-provided 
headings do not always align with student-provided statements. Documentation of statements 
of assumptions, observations, strengths and limitations require citations, written references or 
decisive information to support the statements. 
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Internal assessment 2 (IA2) 

Examination — short response (15%) 
The examination assesses the application of a range of cognitions to a number of items, drawn 
from all Unit 3 topics. Student responses must be completed individually, under supervised 
conditions, and in a set timeframe. 

Assessment design 

Validity 
Validity in assessment design considers the extent to which an assessment item accurately 
measures what it is intended to measure and that the evidence of student learning collected from 
an assessment can be legitimately used for the purpose specified in the syllabus. 

Reasons for non-endorsement by priority of assessment 

Validity priority Number of times priority was identified in decisions  

Alignment 116 

Authentication 0 

Authenticity 1 

Item construction 11 

Scope and scale 25 

Effective practices 
Validity priorities were effectively demonstrated in assessment instruments that: 

• assessed a representative sample of knowledge and skills from all topics in Unit 3 (AS unit 3) 
in well-constructed questions that reflected the intended learning of the subject matter 

• constructed complex familiar questions without scaffolding by avoiding splitting these 
questions into parts a), b), etc., as splitting reduces the opportunity for the clarification and 
analysis required to develop responses to items of this degree of difficulty 

• included items that assessed Assessment objective 4: evaluate the reasonableness of 
solutions, and assigned corresponding marks in the marking scheme. 

Practices to strengthen 
It is recommended that assessment instruments: 

• include complex unfamiliar questions that match the syllabus description for both complexity 
and unfamiliarity (Syllabus section 4.6.2), i.e. relationships and interactions have a number of 
elements, and all the information to solve the problem is not immediately identifiable 

• do not use standalone questions that only assess the review of assumed knowledge of subject 
matter from Unit 1, Unit 2 (AS unit 1, AS unit 2) or Mathematical Methods 

• provide the opportunity for students to complete the examination in the prescribed time. 
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Accessibility 
Accessibility in assessment design ensures that no student or group of students is disadvantaged 
in their capacity to access an assessment. 

Reasons for non-endorsement by priority of assessment 

Accessibility priority Number of times priority was identified in decisions  

Bias avoidance 1 

Language 29 

Layout 4 

Effective practices 
Accessibility priorities were effectively demonstrated in assessment instruments that: 

• clearly stipulated use of technology or an algebraic approach for questions where 
examinations were not separated into technology-free and technology-active papers. 

Practices to strengthen 
It is recommended that assessment instruments: 

• provide cues such as ‘using a vector calculus approach’ when the question can be solved 
using non-Specialist Mathematics techniques. 

Additional advice 
• Ensure that the marking scheme matching the assessment instrument is checked for accuracy 

and uploaded for the endorsement review. The marking scheme should demonstrate the 
match of the instrument to assessment specifications and show the distribution of mark 
allocations, which helps schools check the scope and scale of the assessment, including such 
aspects  as time management, adequacy of response space, and alignment with the intended 
degree of difficulty. 

Assessment decisions 

Reliability 
Reliability is a judgment about the measurements of assessment. It refers to the extent to which 
the results of assessments are consistent, replicable and free from error. 

Agreement trends between provisional and confirmed marks 

Criterion 
number 

Criterion name Percentage 
agreement 

with 
provisional 

Percentage 
less than 

provisional 

Percentage 
greater than 
provisional 

Percentage 
both less and 
greater than 
provisional 

1 

Foundational 
knowledge and 
problem-solving 100 0 0 0 
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Effective practices 
Accuracy and consistency of the application of the ISMG for this IA was most effective when: 

• schools clearly indicated on the student response which evidence was used to award marks 
and there was alignment between the marks awarded and the marking scheme 

• the total mark awarded for each question was indicated on the student response 

• the total number of marks awarded, the percentage calculated, and the provisional ISMG mark 
were clearly annotated on the ISMG 

• any errors in student responses that were later used in valid procedures were clearly 
annotated to indicate how follow-through marks had been awarded. 

Practices to strengthen 
To further ensure accuracy and consistency of the application of the ISMG for this IA, it is 
recommended that: 

• if a response shows an acceptable alternative solution to the one shown in the marking guide, 
the school clearly annotates on the student response how or why the decision to award the 
mark has been made.  

Samples 
The following excerpts demonstrate clear indication on the student response where the marks 
were awarded, alignment with the marking scheme and each question’s total awarded marks. 

Note: The characteristic/s identified may not be the only time the characteristic/s occurred 
throughout a response. 
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Excerpt 1 

 
Excerpt 2 
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The following excerpt has been included as an example of an annotated ISMG with the total 
number of marks awarded, the percentage calculated and the provisional ISMG mark clearly 
identified. 

Note: The characteristic/s identified may not be the only time the characteristic/s occurred 
throughout a response. 

 

The following excerpt has been included as an example of an error in a student response that 
was clearly identified and where the use of follow-through marks was clear. 

Note: The characteristic/s identified may not be the only time the characteristic/s occurred 
throughout a response. 
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The following excerpt has been included as an example of an acceptable alternative solution 
annotated to indicate the reason marks were awarded. 

Note: The characteristic/s identified may not be the only time the characteristic/s occurred 
throughout a response. 

 

Additional advice 
• To ensure the accuracy of judgments, schools are advised to apply internal quality assurance 

processes to check marking decisions, raw mark totals and the application of percentage 
cut-offs to award the ISMG mark out of 15. 

• Schools must use endorsed assessment. If changes need to be made after endorsement, the 
QCAA amendment process must be followed. (See QCE and QCIA policy and procedures 
handbook v6.0, Section 9.5.6 Amending an endorsed assessment instrument (whole cohort).) 
If changes need to be made during assessment, it will be necessary to contact the subject 
PEO. The marking scheme can be updated after students have completed the assessment. 
However, there must not be changes to the number of marks allocated to questions, or to the 
classification of questions. 

• In the Developing summative internal assessment instruments: Endorsement user guide 
available in the help section for the Endorsement application (app), one of the examples for 
the instructions states students should write their answers in the response booklet using black 
or blue pen. When students use pencil, care must be taken to avoid poor file quality because 
the response may be faint or unreadable. When students write responses on separate lined or 
blank paper, care must be taken to avoid file errors due to work being out of order, pages 
missed, or work lost that was done on the back of the page or on the question paper. 

• In order for partially correct responses to be awarded marks consistently across the cohort, 
the marking scheme should indicate the specific skills, steps or expectations required to be 
awarded the marks. 

• If students have been awarded marks for implied working, i.e. working that was not explicitly 
stated but can be evidenced by subsequent work, this should be annotated on the student 
script. 
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Internal assessment 3 (IA3) 

Examination — short response (15%) 
This examination assesses the application of a range of cognitions to a number of items, drawn 
from all Unit 4 topics. Student responses must be completed individually, under supervised 
conditions, and in a set timeframe.  

Assessment design 

Validity 
Validity in assessment design considers the extent to which an assessment item accurately 
measures what it is intended to measure and that the evidence of student learning collected from 
an assessment can be legitimately used for the purpose specified in the syllabus. 

Reasons for non-endorsement by priority of assessment 

Validity priority Number of times priority was identified in decisions  

Alignment 145 

Authentication 0 

Authenticity 1 

Item construction 19 

Scope and scale 15 

Effective practices 
Validity priorities were effectively demonstrated in assessment instruments that: 

• assessed a representative sample of knowledge and skills from all topics in Unit 3 (AS unit 3) 
in well-constructed questions that reflected the intended learning of the subject matter 

• constructed complex familiar questions without scaffolding by avoiding splitting these 
questions into parts a), b), etc., as splitting reduces the opportunity for the clarification and 
analysis required to develop responses to items of this degree of difficulty 

• included items that assessed Assessment objective 4: evaluate the reasonableness of 
solutions and assigned corresponding marks in the marking scheme 

• assessed subject matter from Unit 4 Specialist Mathematics (AS unit 4) only, especially in the 
topic of Statistical inference. 

Practices to strengthen 
It is recommended that assessment instruments: 

• include complex unfamiliar questions that match the syllabus description for both complexity 
and unfamiliarity (Syllabus section 5.6.1), i.e. relationships and interactions have a number of 
elements, and all the information to solve the problem is not immediately identifiable 

• do not use standalone questions that only assess the review of assumed knowledge of subject 
matter from Unit 1, Unit 2 or Unit 3 (AS unit 1, AS unit 2 or AS unit 3) or Mathematical 
Methods 
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• provide the opportunity for students to complete the examination in the prescribed time. 

Accessibility 
Accessibility in assessment design ensures that no student or group of students is disadvantaged 
in their capacity to access an assessment. 

Reasons for non-endorsement by priority of assessment 

Accessibility priority Number of times priority was identified in decisions  

Bias avoidance 2 

Language 28 

Layout 9 

Transparency 20 

Effective practices 
Accessibility priorities were effectively demonstrated in assessment instruments that: 

• clearly stipulated use of technology or an algebraic approach for questions where 
examinations were not separated into technology-free and technology-active papers. 

Practices to strengthen 
It is recommended that assessment instruments: 

• provide cues such as ‘using a calculus approach’ when the question can be solved using 
non-Specialist Mathematics techniques. 

Additional advice 
• Ensure that the marking scheme matching the assessment instrument is checked for accuracy 

and uploaded for the endorsement review. The marking scheme should demonstrate the 
match of the instrument to assessment specifications and show the distribution of mark 
allocations, which helps schools check the scope and scale of the assessment, including such 
aspects as time management, adequacy of response space, and alignment with the intended 
degree of difficulty. 

Assessment decisions 

Reliability 
Reliability is a judgment about the measurements of assessment. It refers to the extent to which 
the results of assessments are consistent, replicable and free from error. 

Agreement trends between provisional and confirmed marks 

Criterion 
number 

Criterion name Percentage 
agreement 

with 
provisional 

Percentage 
less than 

provisional 

Percentage 
greater than 
provisional 

Percentage 
both less and 
greater than 
provisional 

1 

Foundational 
knowledge and 
problem-solving 100 0 0 0 
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Effective practices 
Accuracy and consistency of the application of the ISMG for this IA was most effective when: 

• schools clearly indicated on the student response which evidence was used to award marks 
and there was alignment between the marks awarded and the marking scheme  

• the total mark awarded for each question was indicated on the student response 

• the total number of marks awarded, the percentage calculated, and the provisional mark were 
clearly annotated on the ISMG 

• any errors in student responses that were later used in valid procedures were clearly 
annotated to indicate how follow-through marks had been awarded. 

Practices to strengthen 
To further ensure accuracy and consistency of the application of the ISMG for this IA, it is 
recommended that: 

• if a response shows an acceptable alternative solution to the one shown in the marking guide, 
the school clearly annotates on the student response how or why the decision to award the 
mark has been made. 

Samples 
The following excerpt illustrates recording the total number of marks awarded and the 
corresponding percentage calculation. 

Note: The characteristic/s identified may not be the only time the characteristic/s occurred 
throughout a response. 

 

The following excerpt has been included as an example of a response where errors in the student 
response were later used in valid procedures and it is clear how follow-through marks were 
awarded. 

Note: The characteristic/s identified may not be the only time the characteristic/s occurred 
throughout a response. 
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The following excerpt has been included as an example of an acceptable alternative solution 
annotated to indicate the reason marks were awarded. 

Note: The characteristic/s identified may not be the only time the characteristic/s occurred 
throughout a response. 
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Additional advice 
• To ensure the accuracy of judgments, schools are advised to apply internal quality assurance 

processes to check marking decisions, raw mark totals and the application of percentage 
cut-offs to award the ISMG mark out of 15. 

• Schools must use endorsed assessment. If changes need to be made after endorsement, the 
QCAA amendment process must be followed. (See QCE and QCIA policy and procedures 
handbook v6.0, Section 9.5.6. Amending an endorsed assessment instrument (whole cohort).) 
If changes need to be made during assessment, it will be necessary to contact the subject 
PEO. The marking scheme can be updated after students have completed the assessment. 
However, there must not be changes to the number of marks allocated to questions, or to the 
classification of questions. 

• In the Developing summative internal assessment instruments: Endorsement user guide 
available in the help section for the Endorsement app, one of the examples for the instructions 
states students should write their answers in the response booklet using black or blue pen. 
When students use pencil, care must be taken to avoid poor file quality because the response 
may be faint or unreadable. When students write responses on separate lined or blank paper, 
care must be taken to avoid file errors due to work being out of order, pages missed, or work 
lost that was done on the back of the page or on the question paper. 

• In order for partially correct responses to be awarded marks consistently across the cohort, 
the marking scheme should indicate the specific skills, steps or expectations required to be 
awarded the marks. 

• If students have been awarded marks for implied working, i.e. working that was not explicitly stated 
but can be evidenced by subsequent work, this should be annotated on the student script. 
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External assessment 
External assessment (EA) is developed and marked by the QCAA. The external assessment for a 
subject is common to all schools and administered under the same conditions, at the same time, 
on the same day. 

Examination — short response (50%) 
Assessment design 
The assessment instrument was designed using the specifications, conditions and assessment 
objectives described in the summative external assessment section of the syllabus. 
The examination consisted of two papers: 

• Paper 1, Section 1 consisted of multiple choice questions (10 marks) 

• Paper 1, Section 2 consisted of short response questions (50 marks) 

• Paper 2, Section 1 consisted of multiple choice questions (10 marks) 

• Paper 2, Section 2 consisted of short response questions (50 marks). 

The alternative sequence (AS) assessment instrument was designed using the specifications, 
conditions and assessment objectives described in the summative external assessment section 
of the AS. The AS examination consisted of two papers: 

• Paper 1, Section 1 consisted of multiple choice questions (10 marks) 

• Paper 1, Section 2 consisted of short response questions (50 marks) 

• Paper 2, Section 1 consisted of multiple choice questions (10 marks) 

• Paper 2, Section 2 consisted of short response questions (50 marks). 

Assessment decisions 
Assessment decisions are made by markers by matching student responses to the external 
assessment marking guide (EAMG). The external assessment papers and the EAMG are 
published in the year after they are administered. 

Multiple choice question responses 
There were 10 multiple choice questions in Paper 1. 

Percentage of student responses to each option 
Note: 

• The correct answer is bold and in a blue shaded table cell. 

• Some students may not have responded to every question. 
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Question A B C D 

1 72.72 4.32 2.83 19.72 

2 2.65 89.23 5.14 2.60 

3 88.41 8.33 2.60 0.49 

4 12.70 76.40 5.42 5.19 

5 3.08 1.75 2.34 92.65 

6 3.73 93.11 1.44 1.54 

7 25.78 6.20 18.71 48.74 

8 72.90 2.57 4.52 19.72 

9 5.55 3.16 79.43 11.54 

10 7.28 11.59 68.35 12.34 

There were 10 multiple choice questions in Paper 2. 

Percentage of student responses to each option 
Note: 

• The correct answer is bold and in a blue shaded table cell. 

• Some students may not have responded to every question. 

Question A B C D 

1 84.90 3.72 9.12 1.93 

2 0.67 4.57 94.37 0.28 

3 4.93 4.73 82.94 7.14 

4 2.77 4.65 3.16 89.11 

5 10.45 75.42 5.99 7.86 

6 7.99 69.07 19.09 2.77 

7 10.51 30.31 34.34 23.81 

8 4.08 17.06 8.89 69.30 

9 6.94 7.63 8.09 76.65 

10 6.34 3.85 72.13 17.13 

There were 10 multiple choice questions in Paper 1 (AS). 

Percentage of student responses to each option 
Note: 

• The correct answer is bold and in a blue shaded table cell. 

• Some students may not have responded to every question. 
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Question A B C D 

1 84.14 4.14 2.76 8.97 

2 9.66 82.07 0.69 7.59 

3 20.00 1.38 75.17 3.45 

4 10.34 4.83 43.45 41.38 

5 38.62 47.59 3.45 9.66 

6 4.83 90.34 2.07 2.76 

7 8.97 9.66 59.31 21.38 

8 62.07 4.14 6.21 27.59 

9 12.41 20.69 15.86 50.34 

10 10.34 8.28 61.38 20.00 

There were 10 multiple choice questions in Paper 2 (AS). 

Percentage of student responses to each option 
Note: 

• The correct answer is bold and in a blue shaded table cell. 

• Some students may not have responded to every question. 

Question A B C D 

1 82.07 4.14 10.34 3.45 

2 1.38 9.66 88.97 0.00 

3 2.07 69.66 8.97 18.62 

4 4.83 3.45 6.90 84.83 

5 61.38 13.79 20.69 3.45 

6 9.66 63.45 20.69 4.83 

7 8.97 30.34 42.76 17.93 

8 4.14 23.45 14.48 57.24 

9 9.66 13.10 66.90 9.66 

10 14.48 6.90 60.00 17.93 

Effective practices 
Overall, students responded well to: 

• the opportunity to demonstrate knowledge and understanding of matrix algebra within the 
solution of a matrix equation, including the assumed knowledge of calculations involving the 
inverse and matrix multiplication of matrices of dimension 3, using technology 

• the opportunity to demonstrate knowledge and understanding of the development of a slope 
field and algebraic solution from a given differential equation 

• the opportunity to demonstrate the use of technology in calculating approximate confidence 
intervals for the population mean, µ , for varying levels of confidence 

• multiple choice questions on both papers. 
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Practices to strengthen 
When preparing students for external assessment, it is recommended that teachers consider: 

• providing opportunities for students to practise Objective 4: evaluate reasonableness of 
solutions 

• providing opportunities for students to practise converting the equation of a line between 
parametric, vector and Cartesian forms 

• providing opportunities for students to extend the assumed knowledge of concepts of vectors 
from two-dimensional space to three-dimensional space, e.g. determining a vector in 
Cartesian form that represents the relative position/velocity of object B from object A (and vice 
versa) for two objects moving in three dimensions 

• providing opportunities for students to compare and contrast the distributions of X  and X , 
including calculations and notations related to their respective means and standard deviations. 
Students should also be encouraged to examine the approximate normality of sample mean 
distributions based on either normally distributed populations or in relation to the application of 
the central limit theorem where the sample size is large ( 30n ≥ ). 

Samples 

Short response 

Paper 1, Question 13 

The following excerpt is from Question 13 of Paper 1. This simple familiar question required 
students to demonstrate an understanding of the remainder theorem in regard to two polynomials 

( )P z  and ( )Q z that contain real and imaginary coefficients. 

Effective student responses: 

• used the remainder theorem to determine a relationship between the two polynomials 

• determined simplified expressions for ( )P i and ( )Q i  

• determined the required unknown value. 

This excerpt has been included: 

• to demonstrate suitable use of the remainder theorem 

• to show correct calculations involving the complex number 𝑖𝑖 

• to demonstrate the appropriate use of mathematical reasoning to solve the problem. 
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Paper 1, Question 16 

The following excerpt is from Question 16 of Paper 1. This complex familiar question required 
students to use mathematical induction to prove a divisibility result. 

Effective student responses: 

• understood the nature of inductive proof, including the use of an initial statement, assumption 
statement and inductive step 

• used appropriate algebraic procedures to complete the inductive step 

• communicated a suitable conclusion to the proof by mathematical induction 

• used logical organisation to communicate the proof. 

This excerpt has been included: 

• to illustrate an example of the establishment of a suitable divisibility proposition based on a 
multiple of 7 

• to demonstrate a proof of the initial statement and inclusion of an appropriate assumption 
statement 

• to demonstrate a proof of the inductive step using knowledge of suitable algebraic procedures 

• to demonstrate an appropriate conclusion statement to the proof 

• to demonstrate logical organisation by communicating key steps, including clear flow of the 
required proof and appropriate use of LHS = RHS conventions. 
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Paper 1, Question 19 

The following excerpt is from Question 19 of Paper 1. This complex unfamiliar question required 
students to develop an equation involving complex numbers and evaluate the reasonableness of 
possible solutions. 

Effective student responses: 

• established a suitable complex equation based on the given information 

• used understanding associated with the argument of a complex number that had been raised 
to a power  

• considered the general nature of solutions to a trigonometric equation 

• used the given conditions to evaluate the reasonableness of the solution. 

This excerpt has been included: 

• to demonstrate the development of an appropriate complex equation based on the given 
information 
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• to demonstrate the use of the argument of a complex number in the development of the 
response 

• to demonstrate the general solution of a trigonometric equation  

• to demonstrate mathematical reasoning in the sequential development of the response 

• to provide evidence of the consideration of the given conditions to evaluate the 
reasonableness of the solution. 

 

Paper 2, Question 17 

The following excerpt is from Question 17 of Paper 2. It required students to use a vector calculus 
approach to prove a result involving the magnitude of acceleration of an object moving with 
circular motion. 

Effective student responses: 

• used a vector calculus approach as specified in the problem 

• developed the relationship between the speed of the object and its angular velocity, rather 
than simply stating a formula not specified in the Specialist Mathematics syllabus 

• calculated the magnitude of a vector in Cartesian form 

• used logical organisation within the communication of the proof. 
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This excerpt has been included: 

• to demonstrate the use of a suitable vector calculus approach to model the velocity and 
acceleration vectors of the object 

• to demonstrate the use of the velocity and acceleration vectors of the object in Cartesian form 
to determine the corresponding magnitudes of velocity and acceleration  

• to model well-constructed reasoning to develop relationships for both the magnitudes of the 
velocity and acceleration of the object in terms of the angular velocity and radius of the circular 
motion of the object 

• to demonstrate the logical organisation and the communication of key steps, including the 
appropriate use of vector conventions and clear flow of the required proof. 

 

Paper 2, Question 18 

The following excerpt is from Question 18 of Paper 2. This complex unfamiliar question required 
students to determine a required probability based on given probabilities relating to a normally 
distributed random variable, 𝑋𝑋, and the random sampling distribution of sample mean, X . 

Effective student responses: 

• used the given information to develop relationships between the population mean, 𝜇𝜇, the 
population standard deviation,σ , and the sample size, n  

• demonstrated a clear understanding of cumulative normal distribution probabilities associated 
with X  and X  

• modelled clear communication of statistical information including the sample standard 

deviation, X n
σσ =  
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• used the given relevant information to develop simultaneous equations 

• effectively used technology to determine the value of population parameters and the required 
probability. 

These excerpts have been included: 

• to demonstrate an effective use of the graphics calculator, in particular, in regard to the use of 
relevant statistical functions 

• to demonstrate the effective development and solution of simultaneous equations 

• to model clear communication of statistical information and notations 

• to demonstrate that any alternative solutions used by students are always considered in the 
marking operation. 
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Excerpt 1 
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Excerpt 2 
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Additional advice 
• Teachers should ensure students are competent at performing algebraic procedures based on 

prior learning or assumed knowledge, including simplifying expressions (e.g. 
2 2( 1) (4 9) 4 10t t t t+ − − = − + ), applications of index laws (e.g. 12 5 10 5k k+× = × ) and 

calculations based on key features of a curve (e.g. y -intercept of a line given in vector form). 

• Teachers should ensure students understand the difference between inverse trigonometric 

functions and reciprocal trigonometric functions, e.g. ( )1sin θ−  and 
( )
1

sin θ
. 

• Teachers should encourage students to become more familiar with the full capabilities of 
graphics calculator facilities, including determining the solution of a range of equations, 
determining the minimum/maximum value of a function and calculating the derivative of a 
function at a given point. 

• Teachers should encourage students to follow the instructions in the question and response 
book, e.g. ‘Questions worth more than one mark require mathematical reasoning and/or 
working to be shown to support answers.’ 

• Teachers should encourage students to read each question carefully and ensure that their 
response addresses the question posed, e.g. ‘evaluate the reasonableness of the comment’, 
‘use vector calculus’ and ‘determine all possible values’. 
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