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Review of the causes of the error in the 

2019 NCEA Level 2 Mathematics and Statistics 
examination (Standard 91261) 

 
 
Executive summary and recommendations  
 
NZQA established an independent Review Panel to investigate the cause of an undetected 
error in the diagram in Question 2(d) of the 2019 NCEA Level 2 Mathematics and Statistics 
Algebra examination paper. The error had its source in the first iteration of the paper and 
remained undetected throughout the development of the paper.  
 
There were several possible solutions to the question, but the error could have been detected 
had the various examination personnel checked their answers by referring back to the 
diagram, but this was not done. 
 
Evidence from the marking indicated that most candidates successfully answered the 
question, did not check their answer against the diagram and, therefore, did not detect the 
error. 
 
The Panel met in December 2019 and January 2020 and reviewed NZQA’s NCEA Policy and 
Guidelines papers, the roles of, and reports from, the various personnel involved in developing 
the Algebra paper, the subject matter checklists used throughout the development process, 
and statistical data relating to the results for the three Level 2 Mathematics and Statistics 
standards,  Algebra, Calculus and Probability.  
 
In addition to discussing the origin of the error, the Panel noted that Question 2(d) was 
intended to be a question that allowed candidates to demonstrate Excellence, but some of the 
methods of solution made the question easier than what the Examiner intended. 
 
The Panel was of the view that the current examination development process has an adequate 
number of required checks, and that the process was followed with this paper, but there are a 
number of improvements that could be made to prevent this type of error occurring. 
 
The Panel recommends that NZQA:  

1. Review and amend the Examination Process Flow Chart and Examination 
Development Guide Notes and Instructions to:  
(a) include links between the NZQA NAF and examination development personnel; 
(b) ensure its consistency with the Examination Development Guide Notes and 
Instructions.  

 
2. Review the checklist templates to ensure that they are consistent and up to date.  

 
3. Ensure all personnel: 

• have contracts that are regularly updated; 

• are using the current form of documents and checklists.  
 

4. Amend Appendix D in the 2019 Examination Development Guide Notes and 
Instructions by: 
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• changing ‘Data, tables and graphs’ to ‘Data, tables, graphs and diagrams’;  

• inserting a row requiring a check that any data, tables, graphs and diagrams 
(including labels) used within a question are consistent with any other material in 
that question.  

 
5. Review the position descriptions of all personnel involved in the examination 

development, production and sign-off process to ensure there is total clarity in their 
distinct roles. 

 
6. Consider ways in which informal contacts, messages, discussions, etc. between 

examination personnel can be recorded for audit purposes, particularly as they relate 
to key decision points in the examination development process. 

 
The Panel found nothing in the statistical data to suggest that the error in Question 2(d) had 
a negative impact on the overall performance of the cohort of students. 

 
Introduction 
 
1 In November 2019, there were some comments in the media and correspondence to 

NZQA about an apparent error in the diagram in Question 2(d) of the NCEA Level 2 
examination for Mathematics and Statistics Standard 91261 (Apply algebraic methods 
in solving problems). This was one of three standards in the Level 2 Mathematics and 
Statistics examination held on Thursday 21 November 2019. 

 
2 The error in the diagram was confirmed and NZQA drew this error to the attention of the 

Examiner of Level 2 Mathematics and Statistics and the Panel Leader responsible for 
coordinating the marking of the paper. NZQA also decided to establish an expert 
independent Review Panel to examine the nature of the error, how and why it occurred, 
and why it was not detected. The Panel was further asked to review the quality 
assurance methods and procedures for mathematics papers and the end-to-end 
examination paper development process in order to make recommendations on how the 
current system can be further strengthened to prevent such an error occurring again. 

 
3 The Terms of Reference for the review are included as an appendix to this report. 
 
4 The Panel focused only on the specific examination question under review, namely 

Question 2(d) in the Level 2 Algebra paper, and also considered NZQA’s end-to-end 
process for developing examination papers, as identified in the Terms of Reference. 

 
5 The Review Panel comprised: 
 

Chair: Dr Sharleen Forbes, Mathematics and Statistics expert, a member of NZQA’s 
Technical Overview Group Assessment, a standing committee of external experts who 
provide advice to NZQA on technical matters on NCEA and New Zealand Scholarship; 

 
Rhona Lever, former Head of Mathematics, Rangi Ruru Girls’ School; 

 
A senior specialist from NZQA’s Quality Assurance Division, not involved with the 
examination development process; and 

 
A senior NZQA Business Operations Manager, not involved with the examination 
development process. 
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6 Prior to the first meeting of the Review Panel, NZQA provided a range of information to 

support the Panel’s work. Further information was provided as requested during the 
Panel’s second meeting.  

 
Background 
 
7 NZQA is responsible under the Education Act 1989 for managing the external 

assessment of secondary school students. The external assessment comprises the 
National Certificates of Educational Achievement (NCEA), Levels 1-3, and New Zealand 
Scholarship (Scholarship). Mathematics and Statistics is assessed as a single subject 
at NCEA Levels 1 and 2. For NCEA Level 3 and Scholarship, Statistics and Calculus 
are assessed as separate subjects.  

 
 

Review Process  
 
8 The Panel convened at NZQA’s offices for one day in December 2019 and two days in 

January 2020. Members discussed the range of information provided by NZQA, 
including Policy and Guideline papers; the roles of, and reports from, the various 
personnel involved in the development of the Level 2 paper; and subject matter 
checklists. Additional information, including a review of the examination development 
process for this Algebra paper and statistical data relating to the results for the Level 2 
Standards 92161 (Algebra), 91262 (Calculus) and 91267 (Probability) examinations 
from 2016 to 2019, was discussed at the January meeting.   

 
9 NZQA management and assessment and editorial staff were available for consultation 

and provided all supplementary information requested. 
 
 

Question 2(d) in the Level 2 Algebra paper  
 
The error 
 

 
 
 
10 Question 2(d) was a straightforward quadratic equation problem, in the context of areas 

of rectangles, which could be solved in several ways. Not all of the methods would have 
caused candidates to refer back to the diagram. The error could only have been detected 
if a candidate re-checked their calculations by substituting the values for ‘x’ and ‘y’ back 
into the diagram. 
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The process for developing the examination paper  
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Examination personnel 
 
11 The Panel examined the process NZQA uses for developing examination papers and 

the roles of the various people in the examination paper setting team looking for 
evidence that all of the stages were followed. 
 

12 The Panel compared the NCEA 2019 Examination Development Guide Notes and 
Instructions for Setting External Examination Papers with the comments made by the 
examination personnel at each stage of the development of the Algebra paper: 

 
The Examiner    
Materials Developer (MD)   
Materials Critiquer (MC)   
Independent Checker (IC)   
Subject Matter Checker (SMC)   

 
13 The role and links with the NZQA National Assessment Facilitator (NAF) and the NZQA 

Editor for the paper were also discussed. It was noted that, while the National 
Assessment Facilitator is an assessment specialist, they do not have subject matter 
expertise: the NAF focuses on facilitation of the examination development process. 
However, they do have access to colleagues who are subject matter experts. 
 

14 In essence, the NZQA NAF and Editor are the project managers of the development 
process. The Examiner and Materials Developer develop the paper. The Materials 
Critiquer provides feedback on the draft paper at two stages. The Independent Checker 
sits the draft paper as though they were a candidate, thereby providing further feedback. 
The Subject Matter Checker provides feedback on the technical content of the paper.  

 
15 Once a final draft is submitted, the Editor project manages the development of the paper 

through its proofing stages, in consultation with the NAF, and receives comments and 
final sign-off from the Examiner. The penultimate approval to print the paper is given by 
the Examiner and the final approval by the NAF.  There is also a final, post-print check 
and approval step. 

 
Examination Process Flow  
 
16 The Panel discussed the Examination Process Flow Chart and Examination 

Development Guide Notes and Instructions as it worked through the details of the 
examination development process and was of the view that they should be reviewed 
and amended to reflect the full examination development process and ensure that the 
flow chart and guide notes are internally consistent. This would include the informal, but 
important links between the NZQA NAF and examination development personnel. It 
should include the Materials Critiquer’s Stage 1 report being sent to the NAF, reflect 
more of the two-ways processes between the NAF and examination personnel, and 
include the extra steps after the paper is printed (final, post-print check, and approval). 

 
Origin of the error 
 
17 The error in the diagram was created by the Materials Developer (MD) at the very first 

iteration of the paper’s development. At no stage throughout the subsequent 
development and checking of the paper was the error identified by the Examiner or any 
other of the examination development personnel. This surprised the subject-matter 
experts on the review panel who considered re-checking of calculations by substituting 
the values back into the original question/diagram to be normal practice in mathematics. 

 



 7 

Question 2(d) and Excellence  
 
18 The Panel noted Question 2(d) was intended to be a question which allowed candidates 

to demonstrate Excellence. 
 
19 Different members of the examination development personnel used different methods 

to solve the problem. The Materials Critiquer’s (MC) Stage 1 report stated that the 
question was much easier than it should be for Excellence and the report highlighted a 
simpler method than the one the Examiner anticipated. The report also suggested that 
candidates were more likely to use this simpler method. The Independent Checker and 
Subject Matter Checker also provided alternative and easier methods to the question. 
However, the Examiner did not amend the question.  

 
20 The Panel’s comment is that in a mathematics question, where there is one answer with 

multiple methods of solving the problem, each method must be checked to ensure it is 
at the appropriate level. In addition, it is good practice for all solutions to be re-checked 
by substituting values obtained back into the original question/diagram. 

 
Potential improvements to the process 
 
21 The Panel notes that all the steps in the examination development process were 

followed and considers that there are an adequate number of required checks in the 
system. There was only one issue raised during the development of the Algebra paper 
– that of whether Question 2(d) was at Excellence level. The error remained undetected. 
Therefore, while the process was followed, the Panel believes further steps could be 
taken to improve the process and thereby avoid a similar error occurring in future. In 
particular, there could be ways to ensure the Materials Critiquer’s working is visible to 
the Materials Developer and /or the Examiner. 

 
22 NZQA should ensure that any new steps or developments in the examination 

development process are drawn to the attention of all examination personnel and further 
ensure that the contract for the personnel is regularly updated with any changes, so that 
all personnel have the most current and consistent versions. 

 
Checklists and templates 
 
23 The Panel noted that the Subject Matter Checker’s checklist / report explicitly requires 

a check of “diagrams / graphs / charts / tables / maps / images”. The Subject Matter 
Checker indicated that this had been done and everything was correct, yet the error 
remained undetected. The Panel also noted some inconsistencies between the various 
checklist templates used by the Materials Critiquer, the Independent Checker and the 
Subject Matter Checker.    

 
24 These checklist templates should be reviewed to ensure that they are consistent and up 

to date. NZQA should consider the development process to ensure all personnel are 
using the current form of documents and the checklists required of them. Further, NZQA 
could ensure that any new parts in the process are drawn to attention of all examination 
development personnel and their contracts are regularly updated with any changes. 

  



 8 

Diagrams 
 

25 A key change that should be made to the process relates to Appendix D in the 2019 
Examination Development Guide Notes and Instructions which currently does not 
mention diagrams. “Diagrams” should be added to the checklist for Data, Tables and 
Graphs so that they are subjected to the same scrutiny. Appendix D should also include 
an extra row requiring a check that any data, tables, graphs and diagrams within a 
question are consistent with any other material in that question. Any variables used as 
labels in a diagram should also be checked to ensure that the numerical values expected 
in the solution are consistent with each other and with the diagram.  

 
Accountability and responsibility 
 
26 The various accountabilities and responsibilities in the development process, and, in 

particular, the accountabilities of the Examiner and NZQA NAF, were discussed. 
 
27 NZQA should review the position description of the NZQA NAF and the Examiner’s 

contract to ensure that their distinct accountabilities in terms of the paper development, 
production and sign-off are clearly defined. The responsibilities of the other examination 
development personnel should also be reviewed to ensure there is total clarity in their 
roles and individual responsibilities. 

 
Informal contacts between examinations personnel and NZQA 
 
28 As noted earlier in relation to the Examination Development Process Chart, informal but 

important contacts between the examination development personnel, the NZQA NAF 
and the NZQA Editor naturally occur during the examination development process. 
NZQA should consider ways in which such contacts, messages, discussions and so on 
can be recorded in terms of, for example, date, personnel concerned, issue and 
decision, without adding significantly to the workloads of the various personnel. This 
would be helpful for audit purposes in the case of errors, etc. and to give visibility to 
decisions made in response to feedback and discussions throughout the development 
process. 
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Recommendations for possible improvements to the 
examination development process 
 
29 Although the Panel was of the view that the current examination development process 

has an adequate number of required checks and that the process was followed in this 
paper, there are  a number of  improvements that could be made to prevent this type of 
error ‘slipping through the cracks’ in the future. 

 
30 The Panel recommends that NZQA:  
 

1. Review and amend the Examination Process Flow Chart and Examination 
Development Guide Notes and Instructions to:  
(a) include links between the NZQA NAF and examination development personnel; 
(b) ensure its consistency with the Examination Development Guide Notes and 
Instructions.  

 
2. Review the checklist templates to ensure that they are consistent and up to date.  

 
3. Ensure all personnel: 

• have contracts that are regularly updated; 

• are using the current form of documents and checklists.  
 

4. Amend Appendix D in the 2019 Examination Development Guide Notes and 
Instructions by: 

• changing ‘Data, tables and graphs’ to ‘Data, tables, graphs and Diagrams’;  

• inserting a row requiring a check that any data, tables, graphs and diagrams 
(including labels) used within a question are consistent with any other material in 
that question.  

 
5. Review the position descriptions of all personnel involved in the examination 

development, production and sign-off process to ensure there is total clarity in their 
distinct roles. 

 
6. Consider ways in which informal contacts, messages, discussions, etc. between 

examination personnel can be recorded for audit purposes, particularly as they relate 
to key decision points in the examination development process. 

 

NZQA’s response to the error 
 
31 NZQA was first notified of the error by an Examination Centre Manager (ECM) following 

a comment by a candidate. The standard NZQA practice is for the supervisor to tell the 
student to continue with the examination and the ECM to report to NZQA. When the 
error was confirmed, it was drawn to the attention of the Panel Leader of the marking 
panel. 
 

32 Evidence from the marking indicated that most candidates had successfully answered 
the question and did not check their answer against the diagram. 
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Impact on candidates’ performance 
 
33 NZQA provided the Panel with detailed statistical data from the Level 2 Algebra, 

Calculus and Probability examinations including an item response analysis based on a 
sample of 500 candidates. 

 
34 The Panel found nothing in the data to suggest that the error in Question 2(d) had a 

negative impact on the overall performance of this cohort of students. 
 
35 The Panel was assured that any concerns relating to the error were addressed in the 

marking process; for example, any crossed-out work in candidates’ responses to 
Question 2(d) was seen and marked. 
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Appendix: Terms of Reference 
 
 

 
 
 
 

29 November 2019 
 
Review into the causes of the error in the 2019 NCEA Level 2 Mathematics and 
Statistics examination (standard 91261) 
 

TERMS OF REFERENCE 

Background 

The New Zealand Qualifications Authority (NZQA) is responsible under the Education Act 
1989 for managing the external assessment of secondary school students. For the National 
Certificates of Educational Achievement (NCEA), external assessment comprises Levels 1-
3. 

Mathematics and Statistics is assessed at NCEA Levels 1 and 2; and for NCEA Level 3, 
Statistics and Calculus are assessed separately. 

The Level 2 Mathematics and Statistics examination was held on Thursday 21 November 
2019.  The examination consists of three standards: 

91261 Apply algebraic methods in solving problems 
91262 Apply calculus methods in solving problems 
91267 Apply probability methods in solving problems 

An error was identified in Question Two (d), designed to assess excellence, in the Algebra 
paper [91261 Apply algebraic methods in solving problems]. 

NZQA has commenced a review to investigate why the error in Question Two (d) in the 
Level 2 Algebra paper [91261 Apply algebraic methods in solving problems] was not 
identified during the multiple checks and controls that are applied to examination papers and 
whether changes are necessary to assurance procedures and methods, especially for these 
types of questions. 

Purpose 

The Review Panel has been established to: 

• review the procedures and methods for examination paper quality assurance for 
mathematics and statistics, and to examine the nature of the error, how and why it 
occurred, and why it was not detected. 

• examine the end-to-end examination paper development process more generally and 
whether current methods for the quality assurance of mathematics and statistics can be 
further strengthened to prevent such an error occurring again. 
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Scope 

The scope of the Review relates to mathematics and statistics examination paper 
development and includes: 

Preliminary Review 

• Reviewing each step in the quality assurance and checking process for question Two (d) 
in the Level 2 Algebra paper [91261 Apply algebraic methods in solving problems] from 
examination development to final sign off for printing; 

• Examining the nature of the question and features and whether these are adequately 
addressed in current instructions, methods, procedures and processes; 

• Confirming whether all parties in the examination development process followed and 
signed off on all the documented quality assurance steps; 

• Confirming the scope of the work for the next phase of the report. 

Next Phase 

• Reviewing all instructions, procedures and methods to identify the specific improvements 
necessary to ensure that all elements associated with any question are checked; 

• Reviewing all instructions (guidelines) and training for critiquers and checkers; 

• Considering any other matters that would lead to improvements overall; 

• Preparation of recommendations, and an action and implementation plan. 

The following are out of scope for this Review: 

• Any matters relating to achievement standards other than mathematics and statistics; 

• Changes to the fundamentals of the external examination system, such as the NCEA 
assessment structure, supervision, marking and results procedures, and certification. 

Timeframes and Reporting 

The Panel will meet on 3 December 2019 for the preliminary review and again in late 
January 2020 for the full review. 

Preliminary advice will identify why the error was not detected and the of scope of 
improvements that may be necessary. This preliminary advice will be submitted to NZQA by 
9 December 2019. This report will inform the outcome and recommendations of the full 
review which will be completed in February 2020. 

The final report will be submitted to NZQA by 3 February 2020. 

Panel Members 

1. Dr Sharleen Forbes (Panel member): Mathematics and Statistics expert from the 
Technical Overview Group Assessment (TOGA) which advises NZQA on the assessment 
process for NCEA and New Zealand Scholarship. 

2. Rhona Lever (Panel member): Mathematics expert, former head of Mathematics at Rangi 
Ruru Girls’ School.  

3. A senior specialist from NZQA’s Quality Assurance Division, not involved with the 
examination development process; and 
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4. A senior NZQA Business Operations Manager, not involved with the examination 
development process. 

 

Support for Panel 

An advisor and secretariat will be provided to the Panel. 


