
  

Memo 

MEMO
To: The New Zealand Curriculum Refresh Project Board  

From: Carolyn English, Chris Carr, Clare O’Connell, Sara Demas, Eric Repphun 

Date: 16/02/2022 

Subject: Agreeing the scope of the refresh of the English, and Mathematics and Statistics learning 
areas   

Purpose of Memo 

This memo seeks your agreement on the scope and direction of change to the English and Mathematics and 
Statistics learning areas as part of the refresh of The New Zealand Curriculum (NZC) and an early priority in 
the Literacy & Communication and Maths Strategy. The attached documents Annex 1 and Annex 2 provide 
the details of the recommended scope and direction for each.  

Recommended Actions 

This memo recommends you: 

Agree to proceed with the refresh of the English learning area in line with the scope and direction 
described in Annex 1  

Agree / do not agree 

Agree to proceed with the refresh of the Mathematics and Statistics learning area in line with the 
scope and direction described in Annex 2  

Agree / do not agree  

The New Zealand Curriculum Refresh Project Board 

__/__/____  
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Content 

1. The refresh of the NZC seeks to honour Te Tiriti o Waitangi and be an inclusive curriculum that is clear
and easy to use. Two definitions guiding this are:

a. Aotearoa New Zealand’s Curriculum will be bicultural when Māori language, knowledge,
and culture is protected and enhanced as a part of our mutual obligations to and through Te
Tiriti o Waitangi. The enactment of this obligation ensures that Māori will achieve success as
Māori and that the identities, languages, and cultures of all those that call Aotearoa New
Zealand their home, are embraced through a collective sense of nationhood.

b. It will be inclusive as it has each ākonga in mind and their right to belong and thrive through
high quality learning experiences. This curriculum responds to diversity, acknowledging each
ākonga as having open-ended potential and makes clear the need to address educational
inequities through bespoke affirmative actions.

2. The changes to the NZC learning areas content using the curriculum model (Understand, Know, Do and
Progression) will serve all ākonga to thrive and express and explore their identity, language, and
culture through high quality learning experiences. The changes are guided by the following priorities
and strategies:

a. The Statement of National Education and learning Priorities (NELP)
b. Ka Hikitia – Ka Hāpaitia and Tau Māi
c. Action Plan for Pacific Education
d. Learning Support Action Plan

3. The focus will be on the most important learning that matters. This will be drawn from research and
from what teachers tell us. This leaves room for local decisions about content to enrich this ‘core’ and
space for ākonga to express and explore their identity, language, culture, and values through high
quality learning experiences.

4. The scope to changes to each learning area has been developed through collaborative work between
Ministry of Education staff, members of the writing groups for each learning area, and members of the
Ohu Arataki.  It has drawn from key research and evaluations, and the Literacy, Communication &
Maths Strategy.

5. The scope of change for each learning area is relatively wide, reflecting the range of issues currently
affecting each learning area. The scope includes changes to the essence statements, which will be
required to make the purposes of learning more explicit evident and to better reflect the bicultural and
inclusive approach of NZC refresh.

6. The direction of change for each learning area seeks to provide greater clarity about the learning that
matters using the Understand Know Do model, present the learning in a way unique to Aotearoa
context, making clear how they serve a Tiriti-led society by incorporating mātauranga Māori,
demonstrating inclusivity for all ākonga, and supporting ease of use. More generally, each learning
area seeks to more explicitly centre ākonga and their progress.

7. The scope of changes includes significant updates to the progression approach of both learning areas.
The current Achievement Objectives (AO) for each learning area do not provide teachers with the
guidance they need to make critical decisions about what each ākonga should be learning and when.
We recommend that the refreshed learning areas progression include both progress outcomes (PO) to
show the important learning over each phase of learning and progress steps (PS) to provide more
granular guidance on the steps within each phase. Both aspects of the progression will be structured
using the Understand, Know, Do model.

8. The English, and mathematics and statistics progressions would each be the one progression for
schooling showing the sequence of literacy & communication and numeracy respectively (as described
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in the literacy & communication and maths strategy).  Its development will support the refresh of 
progressions in the other learning areas and the integration of literacy & communication and numeracy 
across the curriculum. 

9. The detail of the content will be future focused and support all ākonga development as critical thinkers
who know how to work collectively and will progress in their Mathematics and Statistics and English
learning.

10. There are additional considerations for each learning area:

a. for English, this includes the recommendation to explore renaming the learning area to
better reflect the nature of the learning. This would more clearly differentiate the learning
area from the NCEA subject.

b. For mathematics and statistics, it is important to consider integration of mathematics and
statistics, and aspects of digital technologies and financial literacy.

11. Resources and support will be developed for teachers and ākonga that reflect the practices signalled in
the size and direction of the refreshed learning areas content. These will support differentiated
teaching for all ākonga for the purpose of equitable outcomes ensuring each ākonga thrive, and
express and explore their identity, language, and culture through high quality learning experiences.

Attachments 

ANNEX 1: The New Zealand Curriculum Refresh: English Learning Area Scoping 

ANNNEX 2: The New Zealand Curriculum Refresh: Mathematics and Statistics Learning Area Scoping 
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Refreshing
The New Zealand Curriculum
and supporting system-wide success

The New Zealand Curriculum Project Board 
Hui 23 February 2022 Ministry of Education 2021

To tatou kainga. 
He aha nga korero mona?
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The New Zealand 
Curriculum Refresh

Agreeing the scope of the refresh of 
the English, and Mathematics and 
Statistics learning areas 

For approval
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Memo: Agreeing the scope of the refresh of the English, and 
Mathematics and Statistics learning areas 

- The scope to changes to each learning area has been developed through collaborative work between 
Ministry of Education staff, members of the writing groups for each learning area, and members of the 
Ohu Arataki and Has been based on an analysis of key evaluation and research findings including those 
that underpin the Literacy & Communication and Maths Strategy. 

- Currently, both learning area are not: honouring Te Tiriti o Waitangi; inclusive; clear about the learning 
that matters; or easy to use, therefore do not adequately support rich and effective local curriculum 
design. 

- The direction of change for each learning area seeks to provide greater clarity about the learning that 
matters using the Understand Know Do model.

- The scope of change includes significant updates to the progression approach of both learning areas. 
The English progression would include progress steps for literacy & communication, and the 
mathematics and statistics learning area progression would include progress steps for numeracy. 
Progress steps would be described using the Understand Know Do model.
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ANNEX 1: The New Zealand Curriculum Refresh: 
English Learning Area Scoping

This paper: 
- Recommends that you note that parameters of a NZC English learning area refresh

- seeks your agreement to proceed with the refresh of the English learning area of the NZC
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ANNNEX 2: The New Zealand Curriculum Refresh: 
Mathematics and Statistics Learning Area Scoping 

This paper: 
- Recommends that you note that parameters of a NZC mathematics & statistics learning area refresh 

- seeks your agreement to proceed with the refresh of the mathematics & statistics learning area of the 
NZC 
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He waka eke noa
We are all in this together
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The New Zealand Curriculum Refresh: Mathematics and Statistics Learning Area Scoping 

Task: to identify the parameters of a NZC Mathematics and Statistics learning area refresh. This change 
is in response to the need for the NZC to be bicultural and honours Te Tiriti, is inclusive, has greater 
clarity about the learning we cannot leave to chance and is easy to use in local curriculum design.  

Advisory Group 
Pania Te Maro (Lead Writer)  Fiona Ell (Lead Writer) 
Marina McFarland (Writer) Graeme Aitken (Ohu Arataki)  
Hemi Dale (Ohu Arataki) Wally Penetito (Ohu Arataki) 
Barbara Cavanagh (Ohu Arataki)  Clare O’Connell (MoE Lead writer) 
Carlyn English (MoE Ohu Arataki) 

High level change advice 
The Mathematics and Statistics learning area does not provide adequately clear guidance to support 
rich, effective, bicultural, and inclusive local curriculum.  

• The current learning area focuses primarily on knowledge, skill, and processes of
mathematics and statistics, with acknowledgement that they are used for sense-making in
the wider world. Strong purposes, big ideas, and high-level contexts for learning are implicit
or absent.

• Te ao Māori, and especially mātauranga Māori, are absent from the learning area. It lacks a
strong Aotearoa New Zealand identity. Because of this, it is difficult for teachers to
authentically weave mātauranga Māori and mathematics and statistics learning in a way that
values both as legitimate systems of knowledge with their own unique histories, uses, and
capabilities. This is a key concern, given ongoing disparities in mathematics and statistics
uptake and achievement.7

• Because the learning area content is described in broad terms and does not provide clear
guidance on ākonga progress educators draw from a range of additional (and at times
contradictory) resources to provide the detail they need for local curriculum design.8,9

Furthermore, the current learning area underserves our youngest learners, who are not
receiving learning experiences with sufficient challenge and pace.3,10 11

• The current learning area is out of date with respect to the rapidly evolving world of digital
technology, and it is not coherent with the later-developed Digital Technology learning area.

The refresh of the Mathematics and Statistics learning area will be explicit about purposes, big ideas, 
and useful contexts for learning. It will also clearly articulate the relationships between mathematics 
and statistics teaching and learning and mātauranga Māori to ensure that both have integrity. This 
expansion will result in a learning area that is shaped by the unique Aotearoa New Zealand context 

7 Royal Society Te Apārangi: Expert Advisory Panel. Pāngarau Mathematics and Tauanga Statistics in Aotearoa New Zealand: Advice on 
refreshing the English-medium Mathematics and Statistics learning area of the New Zealand Curriculum (2021). Retrieved from 
https://www.royalsociety.org.nz/what-we-do/our-expert-advice/all-expert-advice-papers/pangarau-mathematics-and-tauanga-statistics-
in-aotearoa-new-zealand/ 
8 Australian Curriculum, Assessment and Reporting Authority (2019). International Comparative Study: the Australian Curriculum and the 
New Zealand Curriculum. Retrieved from https://www.australiancurriculum.edu.au/media/4395/ac-nzc-international-comparative-
study.pdf 
9 Robin Averill, Fiona Ell, and Jane McChesney (2021). Mathematics and statistics skills and knowledge learners need to know by when, 
important cross-disciplinary links, and considerations in light of rapid changes and growth in computer science/ICT. Retrieved from 
https://nzcurriculum.tki.org.nz/content/download/169484/1250524/file/Mathematics%20and%20Statistics%20report%20to%20MOE%20
(Sept%202021).pdf 
10 Robyn Caygill and Becky Zhao (2020). Progress and achievement and the context of mathematics and statistics learning in New Zealand 
(English-medium education). Retrieved from https://assets.education.govt.nz/public/Literacy-and-Maths-strategy-development-in-
2021/Progress-and-achievement-and-the-context-of-mathematics-and-statistics-learning-in-New-Zealand.pdf 
11 Ministry of Education (2022) Literacy & communication and maths strategy 
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and make it clear how mathematics and statistics serves a Tiriti-led society. The positioning of 
mathematics and statistics as a system of knowledge with a history of discovery and a future of new 
ideas will create the space for all ākonga to understand that people from different cultural contexts 
may have different concepts that can be aligned with mathematical or statistical concepts. Pacific 
knowledge systems will be able to be held in equitable privilege in this way, alongside mātauranga 
Māori. 
 
While the current content can be considered as a starting point, especially in statistics, more detail 
needs to be provided about progression and relationships among concepts. Special attention should 
be paid to the younger years. The move to phases will be a critical support for teachers to be able to 
notice and respond to steps in all ākonga progress, including those who are neurodivergent and/or 
disabled. 
 
The mathematics and statistics learning area progression will be the one progression for schooling 
showing the sequence of numeracy (as described in the literacy & communication and maths 
strategy). The progression will be structured using the Understand, Know, Do model.  It’s development 
will support the refresh of progressions in the other learning areas and the integration of numeracy. 
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Broad change direction: 

  

The element In the 2007 NZC The refresh should... 

Nutshell description (pg 
17 of NZC)  

The current statement describes 
the practical component of 
mathematics and statistics and 
links this to the overarching 
purpose of making sense of the 
world.  

…foreground further purposes for 
learning in mathematics and 
statistics. 

Purpose statement 
(including Treaty of 
Waitangi, 
biculturalism/Mātauranga 
Māori statement) 

The essence statement highlights 
the different but related nature of 
the two disciplines – mathematics 
and statistics – and describes them 
each at a high level in relation to 
sense-making. This description is 
appropriate, as is the focus on 
finding and communicating 
patterns and relationships. 
 
The essence statement focusses 
heavily on what ākonga do and 
what skills they are supported to 
develop, which is also appropriate, 
but it fails to properly link these to 
wider contexts for learning.  
 
The essence statement appears 
culture-free, and statements about 
Te Tiriti o Waitangi and 
mātauranga Māori are absent. 

…retain the focus on sense-making, 
patterns, and relationships, as well as 
the succinct description of the skills 
and processes ākonga are supported 
to develop. 
 
…develop the learning area structure 
as a coherent whole, whole while 
recognising some of the differences 
between mathematics and statistics.  
 
…make explicit the wider purposes 
and contexts for learning 
mathematics and statistics, together 
and distinctly, their long 
histories/whakapapa, and the ways in 
which they uniquely contribute to the 
thriving of ākonga, consistent with 
the Vision for Young People. 
 
…present the learning area in a way 
that reflects the uniqueness of the 
Aotearoa context, making clear how 
mathematics and statistics serve a 
Tiriti-led society.  

New ‘Pedagogy 
statement’ 

The current learning area is silent 
on pedagogy. Teacher often rely 
on other sources of information – 
from the Ministry or other sources 
– on effective teaching. 

… provide a statement about the 
elements of pedagogy that are critical 
to supporting learning mathematics 
and statistics in connected ways, 
promote engagement with 
mathematics and statistics, and 
meaningfully connect with te ao 
Māori, Pacific knowledges, the space 
for all ākonga to express and explore 
their identity language and culture.  
The Literacy & Communication and 
Maths Strategy programme of work 
will also guide this. 

Learning area “big ideas” 
(Understand) 

Teachers need to unpack the 
current curriculum content to 

…include explicit big ideas derived 
from existing content with some 
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identify the big ideas, of which 
some are present but implicit. 

additional elaboration. Due to the 
lack of bicultural and inclusive 
content within the learning area, 
there will need to be new content 
developed to make clear the big ideas 
that underpin mathematics and 
statistics learning and that reflect the 
uniqueness of the Aotearoa context.  

Learning area contexts 
(Know)  

It can be argued that the current 
strands of the mathematics and 
statistics learning area provide 
understandable contexts for 
learning. However, there is no 
agreement that these are the most 
appropriate contexts for learning 
in a bicultural, inclusive, and easy-
to-use curriculum, or whether they 
are organised in the most effective 
way. 
 

…develop new learning area contexts. 
In the mathematics and statistics 
learning area, there are a range of 
options for what these contexts will 
encompass, how they will be 
described and how they will reflect 
both the international and the 
Aotearoa context. 
 
It is unclear at this stage where the 
strands of the current curriculum will 
naturally belong or appear, and 
further work needs to be done to 
explore whether these groupings, if 
any, help to organise the curriculum 
content in an effective way.  
 
Financial literacy and digital literacy 
are both considerations for describing 
context. 

Learning area practices 
that bring rigour 
to learning (Do)  

The essence statement presents a 
description of the skills, processes, 
and practices developed within 
mathematics and statistics but 
lacks a clear articulation of what it 
means to ‘do’ mathematics and 
statistics. 

…retain this valuable content but 
expand it to provide greater clarity 
for teachers about what it means to 
‘do’ mathematics and statistics. 
 
…draw attention to critical practices 
associated with communities of 
mathematical inquiries. 

New progress outcomes 
and progress steps   

Progression in the current learning 
area is not demonstrated clearly, 
or at the level of detail that is 
useful for teachers. This results in 
teachers relying on tools like 
assessment frameworks and 
numeracy frameworks to plan 
progressive learning experiences.  
 
The current Achievement 
Objectives (AO), together with 
other curriculum progress tools, 
don’t do enough to ensure our 
youngest learners are being 
provided with learning experiences 
of sufficient depth, challenge, 

…provide guidance on progress of the 
understanding, knowledge, and 
practices for all ākonga as well as the 
learning experiences that support this 
progression.  
 
Progression will need to use both 
high-level progress outcomes (PO) 
and more granular progress steps 
(PS), with special attention paid to 
the beginning of the pathway. This 
will require extensive development 
and we expect to draw more on the 
progression tools rather than the 
current Achievement Objectives. 
Both aspects of the progression (PO 
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breadth and pace, and do not 
support effective connection 
among mathematical and 
statistical concepts.  
 
The current Achievement 
Objectives are heavily focused on 
knowledge and skill, and do little 
to show how they contribute to 
the aspirations of the essence 
statement that speak to sense-
making and critical and creative 
thinking. 

and PS) will be structured using the 
Understand, Know, Do model.   
 
 
This will align with the Literacy & 
Communication and Maths Strategy. 

 
Further critical factors 
Further work will be needed to identify useful ways to support integration between mathematics and 
statistics and digital technologies. The interface between the two educational disciplines is complex, 
especially in light of the rapidly developing field of data science, and in digital technologies in general. It 
is likely that further input is needed from those with expertise in computer science, data science, and 
digital technologies to ascertain the fundamental learning in mathematics and statistics that should be 
protected and made explicit to set ākonga up well for progression in digital technology learning, such as 
foundational computational thinking. 
 
Given the pedagogical potential of te reo Māori in delivering multiple perspectives of mathematical 
concepts, careful thought should be given to how the learning area serves the Māori language strategy 
Tau Mai te Reo. 
 
Interweaving mātauranga Māori and mathematics and statistics in a careful way, supporting teachers to 
choose contexts for teaching and learning that preserve the integrity of both disciplines of knowledge, 
and give equitable privileging to both. This must happen without mistakenly trying to force one to be the 
other or confining their integration to the provision of te ao Māori settings for mathematics and statistics 
tasks. 
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Research Summary and Evaluation: 

Paper Title: INTERNATIONAL COMPARATIVE STUDY: THE AUSTRALIAN 
CURRICULUM AND THE NEW ZEALAND CURRICULUM 

Paper Author: Australian Curriculum, Assessment and Reporting Authority (ACARA) 

Links: Pdf available at: https://www.australiancurriculum.edu.au/media/4395/ac-
nzc-international-comparative-study.pdf  

Evaluator’s Name: Eric Repphun 

1. Summary

Big Question 

This is the fourth in a series of reports from the Australian Curriculum, Assessment and 
Reporting Authority (ACARA) comparing Australia’s national curriculum to those of other 
nations, in this case, that of Aotearoa New Zealand. In essence, the report adds up to one 
long answer to a simple question: how are Australia’s and New Zealand’s national curricula 
the same, and how do they differ? 

Context/Background 

This report situates itself as a part of the larger ongoing international project focused on 
redesigning curricula “to enable students to prepare for work and life in the 21st century” (p. 
10). The authors argue that a rapidly changing world demands educational systems and 
curricula that can prepare students to live in a world that is “increasingly volatile, uncertain, 
complex, [and] ambiguous (VUCA)”, using language borrowed from the OECD (quoted on p. 
16). UNESCO has further argued that the VUCA reality of the twenty-first century demands a 
more active – even activist – curriculum that is “an agent of change rather than just a reactor 
to change” (quoted on p. 16). The ACARA comparative reports seek to situate Australia’s 
current national curriculum (AC) in this complex international context.  

At the same time, the authors of the report note that such studies are also a response to “a 
climate of increasing international competitiveness regarding student performance in 
assessment programs such as the Programme for International Student Assessment (PISA)” 
(p. 5). Reflecting this focus on performance and competition, the authors note that in recent 
years discussion of the AC in Australia has generally been “framed by perceptions of a decline 
in traditional academic standards of both content and teaching, accompanied by a sense of 
urgency to address issues of equity, access and diversity” (p. 10).  

Document 4
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Other reports in the series compare Australia’s curriculum with those of Finland, Singapore, 
and British Columbia, on Canada’s southwestern coast. These studies offer a comprehensive 
picture of their respective curricula in order to draw comparisons between them. Such 
comparisons are a “key component of ACARA’s program of research”, which also considers 
OECD and United Nations educational projects to which Australia contributes (p. 48). These 
comparative studies are intended to generate insights and observations “that will inform the 
next generation” of the Australian curriculum (p. 5). 

The purpose and tone of the report is almost entirely descriptive, and the authors note that it 
is not intended to “make judgements regarding the quality or effectiveness of the overall 
provision of education in any jurisdiction” (p. 5). In this spirit, the report almost exclusively 
deals with the curriculum documents in isolation and remains largely silent on how the 
curricula are implemented in classrooms, or how they impact on educational outcomes or on 
wider society. 

The report is extensive and highly detailed, running to 225 pages, the last 25 of which are 
dedicated to appendices and references. The vast majority of the sources on which this report 
relies are official documents from the Australian and New Zealand governments. However, 
the authors occasionally allude to international research to widen the scope of its analysis.  

Specific Questions  

The study notes that the larger international re-assessment of curriculum design often focuses 
on questions of balance: “What is the appropriate balance between breadth and depth? 
International research evidence suggests that school curriculum tends to be ‘crowded’ with 
content that teachers are expected to cover” (p. 16). This implies that breadth tends to win out 
over depth.  

 

The report offers a comparison of the Australian Curriculum (AC) and The New Zealand 
Curriculum (NZC), following a “mixed-methods approach” that assesses the respective 
curricula in terms of breadth and depth, while also comparing rigour. The study uses a “three-
level taxonomy” to determine breadth, depth, and rigour (see more on this in the following 
section). The report compares not only the eight learning areas (English, Sciences, 
Languages, etc.) in the AC and the NZC, but also compares the AC’s seven “general 
capabilities” and the NZC’s five “key competencies”. The report also compares the curricula’s 
respective “approaches to student diversity”. It does this by examining one of AC’s three 
“cross-curriculum priorities” (CCP), “Aboriginal and Torres Strait Islander Histories and 
Cultures”, in comparison with Te Marautanga o Aotearoa (TMoA), the curriculum for Māori-
medium schools in Aotearoa.  

Themes 

Drawing on Webb’s Depth of Knowledge schema, the comparisons in the study are based in 
an assessment of the breadth, depth and rigour in each curriculum, broken down by learning 
area, which in turn are further broken down to three stages, corresponding with Years 2, 6, 
and 10 in the AC, or Levels 1 and 3, Levels 3 and 4, and Levels 5 and 6 in the NZC, 
respectively. 
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The report defines “breadth” as “the number or range of topics or content covered in the 
curriculum” (p. 12). Breadth is rated as “limited”, “fundamental”, or “comprehensive” (p. 12). 
 
Depth is defined as “the amount or level of detail about a body of knowledge or a topic that 
can lead to the development of deep understandings of key concepts, principles and 
knowledge and the ability to apply these understandings to authentic, or ‘real-world’, contexts” 
(p. 12). Depth is assigned a value of “limited”, “fundamental”, or “challenging” (p. 12). 
 
Rigour refers to the “cognitive demand required for students to engage in higher-order 
learning” and is rated as “limited”, “moderate” or “challenging” (p. 50).  

Conclusions/Recommendations  

The report notes that Australia and New Zealand share a number of historical and 
demographic similarities that offer a solid basis for a direct comparison of the AC and NZC 
documents. Both are post-colonial societies with a multinational and multicultural population, 
including substantial numbers of recent or first-generation immigrants. The report also points 
out that, “Over the last decade, Australia and New Zealand have both engaged in an extensive 
review of curriculum, consulting with stakeholders and engaging with national and 
international experts”, further underlining the appropriateness of this comparison (p. 17). 
However, the authors also note that there are important differences between the two 
educational systems, including the fact that Australia’s curriculum is complicated by the 
existence of individual state curricula, which have no parallel in New Zealand.  
 
The report concludes that Australia and New Zealand are “arguably more similar than different 
in their aspirations for their young learners” (p. 9). The report further concludes that the AC 
and NZC are likewise in many ways similar, and have many comparable elements, such as a 
focus on acknowledging the diversity of their respective national populations. Both offer broad 
coverage across the various learning areas: “On balance, the analysis by ACARA’s Curriculum 
Specialists shows that both the AC and The NZC offer considerable breadth” (p. 50).  
 
While the two curricula may have broadly similar content, they do not always provide the same 
levels of breadth, depth, and rigour across content areas. Over the eight main learning areas 
under comparison, however, the results are generally relatively similar. Australia shows, on 
average, higher rankings than New Zealand across the year levels in English, the Arts, 
Technology, and Languages. New Zealand shows consistently higher rankings in Health and 
Physical Education (see Tables 3.7 and 3.8, p. 59).  
  
Perhaps the greatest point of difference the authors identify is that the AC is far more detailed 
and prescriptive than the NZC, a “curriculum framework” that is intentionally flexible to allow 
schools to tailor their local curriculum to suit the particular needs of their students and 
community. Many of the divergences between the two curricula stem from these differing 
levels of detail. For example, the framework of the NZC covers eight “Levels” over the same 
amount of time as the AC, which is a “year-based curriculum containing content and standards 
for each year of schooling F-10” (p. 84). The report notes on several occasions that direct 
comparisons between the two curricula can be very difficult because of this. The authors work 
around this by establishing equivalences. For example, they compare NZC Levels 3 and 4 
with AC Year 6.  
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Despite its length and granular detail, the report’s authors acknowledge that their comparison 
of the curriculum is limited in what it can say about education in Australian and New Zealand 
classrooms: “a school curriculum represents just one – albeit critical – element of the learning 
experience” (p. 9). In line with its stated purpose of comparing the two curricula, the report 
does not make any explicit recommendations in terms of curriculum content or pedagogy.  
 
 

2. Evaluation 

Te Tiriti o Waitangi and/or indigenous knowledge considerations.  

The report is almost entirely focused on the NZC, but it also makes note of TMoA and also 
considers “advice from the NZME regarding embedding learning about Māori culture and 
diversity” when making its comparisons of the curricula’s treatment of diversity (p. 48). The 
authors identify the existence of a separate curriculum for Indigenous-language immersion 
schools as a crucial point of difference. Although the report does not include any examination 
of the content of TMoA, it points to the existence of the Te Tiriti o Waitangi as the root source 
of some of the differences between the NZC and AC. Australia has no comparable document 
or agreement with its Indigenous peoples. 
 
The authors compare TMoA with the AC’s cross-curricular priority (CCP) titled “Aboriginal and 
Torres Strait Islander Histories and Cultures”. Despite the cross-curricular priority embedded 
in the AC, Indigenous content is not as visible a part of the AC as it is in the NZC. Furthermore, 
the report notes that the inclusion of Te Reo “proverbs” (whakataukī) in the NZC “indicates … 
how the curriculum will develop students’ awareness of New Zealand’s bicultural heritage” (p. 
57). The inclusion of whakataukī and other elements of te ao Māori in the NZC “communicate 
the importance that is attached to all students having a strong knowledge and understanding 
of the Māori history, culture, language and its significance in bi-cultural contemporary society” 
(p. 57). It also notes as further evidence of this that “Some English-medium schools have 
utilised the Māori philosophies and principles of TMoA to develop their … vision of what a 
future-oriented learner looks like in terms of skills, knowledge and attitudes” (p. 45). 

What does this research tell us about outcomes for students? 

The report does not concern itself with real-world student outcomes and is almost entirely 
descriptive, though the authors do take time to point out that “a well designed curriculum” is 
“a key factor in student success” (p. 200). Aside from this, the report only discusses student 
outcomes as part of the background of the comparative research, noting, for example, that “In 
Mathematics Literacy according to PISA 2015 results, New Zealand ranked 21st and Australia 
ranked 25th compared with other countries and economies. Both scores were statistically 
identified as significantly above the OECD average” (p. 36). 

What does this research tell us about content (Understand, Know, Do)? 

While the report does not make any positive or negative judgements on whether the less 
specific curriculum content of the NZC is more or less effective than the more prescriptive 
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content of the AC, the two curricula often match each other very closely in terms of rigour. The 
report does not provide any specific recommendations about the content of the NZC 
mathematics and statistics learning area, but examining how the AC and the NZC compare in 
the field of mathematics could perhaps help guide thinking about the refresh of the 
mathematics and statistics content.  
 
It is important to note that, because its content is looser and less prescriptive than the AC, the 
authors bring in material from outside the NZC to help make their comparisons. For example, 
to compare with Year 2 of the AC, the report draws on NZC Levels 1 and 2, NZ National 
Standards (as assessed after three years of schooling), and Stages 4 and 5 of the Numeracy 
Development Projects. 
 
One of the chief differences between the two curricula is that the NZC includes statistics as its 
own discrete discipline, rather than falling under the general umbrella of mathematics, as it is 
in the AC, which includes “Statistics and Probability” as one of three strands of mathematics. 
The NZC makes the distinction that “mathematics” deals with time and space while “statistics” 
deals with data. This is reflected in the content of the NZC, which introduces students to the 
statistical enquiry cycle far earlier than in the AC and maintains more of a focus on statistics 
than the AC does, right through students’ time in school. 
 
Speaking generally of the respective mathematics (AC) and mathematics and statistics (NZC) 
learning areas, the report concludes that the AC and the NZC are “comparable in their 
achievement objectives, curriculum content and measurable standards”, though the NZC 
offers less breadth and moves at a slower pace in the earliest stages, remaining focused on 
“early numbers” in ways that the AC is not (p. 84). 
 
The earliest point of comparison (Year 2 AC/Levels 1 and 2 NZC) shows the greatest amount 
of difference. The authors conclude that the depth and rigour of the two curricula are both 
“challenging” at this stage, but that the NZC offers only “fundamental” breadth, rather than the 
more through “comprehensive” breadth of the AC (p. 81). They note that the AC offers 42 
“elaborations” for teachers for Year 2, which, though not mandatory, can be used to guide how 
the AC is taught. In contrast, the NZC has 32 achievement objectives that need to be delivered 
over a four-year period. The AC also moves at a considerably faster pace at this early stage, 
featuring the introduction of 16 key ideas, as opposed to “an average of 5-6 key ideas per 
year” in the NZC (p. 82). The NZC does not introduce multiplication or division at this stage, 
but the AC does, through “repeated addition, groups and arrays” (p. 85). Again, however, the 
NZC makes greater demands in terms of statistical reasoning than the AC, even at Year 2. 
 
For the other two levels (Year 6 AC/Levels 3 and 4 NZC; Year 10 AC/Levels 5 and 6 NZC), 
the differences in breadth flatten out, and the breadth of both curricula are rated as 
“comprehensive”. They remain equal in their rating of “challenging” for both depth and rigour 
across all the year levels in the study. The pace of the introduction of new ideas remains 
steady at five or six per year, these ideas are broader in scope. 
 
Though the breadth of the NZC has increased to “comprehensive”, some differences between 
the AC and NZC remain at Year 6. For example, the AC introduces number properties, like 
prime and composite numbers, which are not part of the NZC at either Levels 3 or 4. On the 
other hand, the NZC introduces linear equations and the interpretation of graphs and tables, 
which do not appear in the AC until Year 7 or 8. 
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The NZC also retains its greater focus on statistics and statistical reasoning through the sub-
strand “Statistical Investigation”, which requires students to investigate data using the 
statistical inquiry cycle. As they move through the levels of the NZC, students participate in 
ever-more-complex investigations. In the AC, by contrast, sophisticated statistical inquiry does 
not appear until Year 8. You can find a good comparison of the timing of the introduction of 
the big ideas in the AC and NZC in Table 3 on page 98. 
 
The last level the paper considers is Year 10 AC/NZC Levels 5 and 6 (plus Level 1 of National 
Certificate in Educational Achievement or NCEA). This corresponds with the end of 
compulsory schooling in Aotearoa New Zealand and is also the place where the AC begins to 
offer more challenging optional content for those students who intend to study calculus in their 
last two years of schooling. As in the previous comparison, both the NZC and AC are judged 
to have “comprehensive” breadth as well as “challenging” depth and rigour. At this level, both 
curricula encourage students to make links between different areas of mathematics, though 
this is more explicitly mandated in the NZC. They note that at this late period, “both curricula 
have a challenging depth and rigour that provides the opportunity for students to develop the 
skills and strategies necessary for everyday life and the thinking skills that can enable them to 
become critical thinkers when delivered as intended” (p. 99). 

What does this research tell us about pedagogy? 

Given that the report compares only the curriculum documents (and some adjunct resources 
in the case of the NZC), it has virtually nothing to say about pedagogy, aside from noting that 
the curricula themselves are only one vital part of a much larger system and that the success 
of any curriculum document lies in no small part in how it is implemented. 
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1. Summary

Big Question 

The report focuses on three broad areas, encompassing both the content of the mathematics 
and statistics curriculum and larger matters of pedagogy in Aotearoa New Zealand. In the 
words of authors Averill, Ell, and McChesney, the report covers: 

• “The mathematics and statistics skills and knowledge learners need to know by when
• Important cross-disciplinary links between mathematics, statistics and other discipline

areas
• Considerations regarding rapid changes and growth in computer science/ICT” (p. 3)

Together, the report’s coverage of these three areas adds up to a comprehensive overview of 
the current national mathematics and statistics curriculum. It also offers one detailed answer 
to the larger questions of what the refreshed New Zealand Curriculum (NZC) should look like 
and, to a lesser extent, how it should be taught in classrooms. 

Context/Background 

The report was commissioned at a hui with the Ministry of Education in August 2021. The 
Ministry asked Averill, Ell, and McChesney to compile a report exploring the three focus areas 
noted above and to make recommendations about the mathematics and statistics area of the 
refreshed NZC. The authors worked collaboratively to draft the report and an extensive list of 
recommendations, including a year-by-year plan for the refreshed mathematics and statistics 
curriculum. The authors note that they expanded their discussion and recommendations 
beyond the stated focus areas on occasion to provide broader context and to more fully flesh 
out their recommendations. 

Document 5
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The report is informed by and draws upon a wide range of research and resources, including 
“current and previous iterations of the New Zealand mathematics and statistics curriculum, 
international examples, literature, and our varied experiences locally, nationally and 
internationally within mathematics and statistics education” (p. 3). The authors also bring in 
important documents that are important for contemporary mathematics and statistics 
education in Aotearoa, including Tātaiako and Tapasā.  

On the basis of this background, the authors argue that the mathematics and statistics 
curriculum is out of date and does not reflect the insights of the latest research, especially in 
the matter of culturally sustaining education. This forms the foundation of their extensive 
recommendations for the refresh. However, they also note in closing that their report should 
be understood as a preliminary step in a much longer and more thorough process: “this report 
represents our best thinking within the timeframe allowed. It should be seen as a starting point 
for further work and discussion rather than a complete and flawless ‘master list’ of ideas” (p. 
53). 

Specific Questions  

The report and its recommendations answer the questions implicit in the three focus areas 
above:  

• What skills and knowledge should be taught, and when in a student’s schooling should 
they be taught?  

• How should mathematics and statistics inform and be informed by other disciplines 
within the NZC?  

• How should the refreshed mathematics and statistics learning area of the NZC best 
incorporate the rapid, continuous change and growth in information and 
communications technology? 

Themes 

The report is wide-ranging, and addresses matters relating to both the content of the 
curriculum and the ways that mathematics and statistics are taught in Aotearoa New Zealand. 
The authors focus variously on themes of early mathematics learning, the capability of ākonga, 
inequalities in education and in educational research, the importance of multiplicative and 
computational thinking, the opportunities and dangers of cross-disciplinary teaching, and the 
proper place of technology in mathematics and statistics learning. 

Conclusions/Recommendations  

Averill, Ell, and McChesney make extensive recommendations supporting their main 
conclusion: the current mathematics and statistics curriculum in New Zealand lacks 
sufficient detail to offer teachers the best possible map for effectively teaching 
mathematics. Instead of the NZC’s current structure of “bands”, which cover roughly two 
years of learning, the report argues that a “year-by-year” curriculum would be more effective 
in helping teachers offer their students the best opportunities to learn mathematics and 
statistics.  
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In addition to the adoption of a finer-grained and more detailed curriculum that sets out its 
content and progress benchmarks in yearly rather than in multi-year bands, the authors call 
for a more centralised approach focused on the curriculum itself. They note that the overly 
broad NZC drives teachers towards other resources – third-party providers, the Numeracy 
Project framework, National Standards, etc. – to help them find their way. The authors argue 
that it would be more effective to create a curriculum in which a greater level of detail and 
more specific guidance “provides a greater shared common curriculum space for all schools 
and teachers (a curriculum mathematics and statistics ‘commons’), while still enabling scope 
for adapting and designing for localised school contexts” (p. 8). 
 
The report further recommends that the curriculum more actively work to “support and build 
teacher knowledge” because the “clearer the curriculum is, the better targeted professional 
learning to improve teacher knowledge can be” (p. 10-11). The report also recommends that 
technology of all sorts, from geometric blocks for the youngest students to sophisticated digital 
tools for older ākonga, be used to aid in the teaching of mathematics and statistics. (You can 
find a full list of the report’s formal recommendations at the end of this summary document.) 

 
2. Evaluation 

Te Tiriti o Waitangi and/or indigenous knowledge considerations.  

The authors assert that “Control over what is in the mathematics and statistics curriculum 
should be fundamentally shared”, but also take pains to note that their report can say little 
about the bicultural framing of the curriculum refresh because they lacked adequate guidance 
on what a bicultural mathematics and statistics curriculum would look like in practice. They 
note that, despite the inclusion of respect for te reo and te ao Māori in current professional 
standards, neither these standards nor the 2007 curriculum are “explicit about what this means 
for the teaching of mathematics and statistics” (p. 4). In addition, and drawing on their own 
experience, the authors note, “we are writing from the position of Tangata Tiriti, not Tangata 
Whenua” (p. 4).  
 
They note that it will be essential to include Māori voices in the planning and implementation 
of the refreshed curriculum if it is to truly reflect the demands of an authentically bicultural 
curriculum with “bicultural origins and originating frameworks” (p. 4). These voices will need 
to address the three central questions addressed by this report and will have to grapple with 
thorny philosophical conundrums, such as the authors’ assertion that the “basic concept of 
what ‘progress’ might be is itself a [European] cultural construct” (p. 4). Because of this, they 
note that further work from other researchers and writers will be needed to “discuss and 
describe what is meant by a bicultural mathematics and statistics curriculum, including what 
mātauranga Māori and mātaraunga-a-iwi is included [and] when and how it is included” (p. 4).  
The authors argue that “teaching and using te reo Māori related to … mathematics and/or 
statistics” will be an important way to integrate mathematics and statistics teaching and 
learning with other disciplines (p. 47). They also note that concepts and ideas from te ao Māori, 
such as the multiple meanings of “hikoi”, could be fruitfully brought into mathematics 
education.  
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The authors also argue that more work is needed before we can really understood what 
diverse ākonga need in terms of mathematics and statistics education. Research and work 
are also needed to “consider further ways in which the curriculum will be written, portrayed 
and implemented as a bicultural curriculum” in relation to pedagogy, learning activities, and 
Māori mathematical knowledge (p. 5). They also advocate for devising supports that will allow 
teachers to design and teach mathematics in a bicultural way. Furthermore, they argue that it 
will be essential to involve whānau and the wider community to support the implementation of 
the refreshed curriculum. 
 
The report also acknowledges that the wider educational system often reinforces rather than 
combats inequities in student outcomes, noting that evidence suggests that some teachers 
“tend to expect less of Māori and Pacific ākonga than they are capable of, and tend to expect 
less of them than they might of ākonga of other ethnicities” (p. 10). Given that lower 
expectations from teachers can lead to poorer outcomes for students, such differences 
present a real barrier to equity within the education system. 

What does this research tell us about outcomes for students? 

As we have noted, this report views the NZC as a tool for teachers to use when preparing for 
and teaching mathematics and statistics. Because of this, the curriculum has a direct impact 
on how well mathematics and statistics education serves its ākonga. Thus, what is in the 
curriculum, and how that curriculum is organised, matters a great deal to student outcomes. 
The authors’ central recommendation – to move from a curriculum divided into broad multi-
year bands to a more detailed year-by-year structure – is rooted in the connection between 
the curriculum and student outcomes. They write that there is “clear evidence” that the 
structure of multi-year bands is “contributing to slow progress for our ākonga … A means 
needs to be found for mathematics and statistics to specify goals and minimum outcomes for 
each year of schooling” (p. 53).  
 
The authors also argue that this will have a carryover impact because the existing bands do 
not give teachers sufficient clarity to keep their expectations high, which is “critical to ākonga 
progress” (p. 10). By providing more detail and more incremental measures of progress, a 
year-by-year curriculum would allow teachers to maintain high but realistic expectations of 
what their students can achieve every year: “To accelerate progress, the curriculum should 
make clear that more is possible in the first two years of schooling. Hiding these enhanced 
expectations in a three-year band [the first band in the existing NZC] risks continuing the 
underestimation of our ākonga, leading to insufficient progress and achievement – and 
ongoing inequity” in student outcomes (p. 10). 

What does this research tell us about content (Understand, Know, Do)? 

Much of the report (pages 20 to 46) is dedicated to a year-by-year breakdown of what the 
authors propose should appear in a refreshed mathematics and statistics curriculum. In line 
with their central thesis, this breakdown divides content and learning progressions into one-
year rather than multi-year bands. It is important to note that the “what by when signposts” 
that make up the year-by-year curriculum are intended as “minimums”, not as targets. The 
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authors note, “We want teachers to be encouraged and free to do more within the year” (p. 
16).  
 
They also argue for some shifts in emphasis and for the earlier introduction of some key 
mathematical concepts and operations. What the report calls for primarily is a change to the 
level of detail, from a rough-grained curriculum framework to a fine-grained year-by-year 
curriculum that lays out more clearly what needs to be taught and when students should be 
exposed to the necessary knowledge and skills.  
 
The authors note on a number of occasions that the move to a finer-grained and more 
prescriptive yearly curriculum is particularly important for the youngest ākonga, who need to 
take the “many small but important steps” towards understanding the crucial foundations for 
mathematics and statistics (p. 9). Furthermore, a detailed yearly curriculum would help to 
identify problems sooner and allow teachers to step in to assist young students who are 
struggling. Waiting to the end of the initial three-year band, the report argues, risks allowing 
the youngest students to fall far behind, precisely when this is most damaging. The authors 
point to international research that shows that “our young ākonga are capable of more than 
we are asking them for at present” and argue that this simple fact must underpin the changes 
to the early years of the curriculum, which would see students introduced to more difficult 
concepts earlier in their schooling (p. 18).  
 
It is impossible to do justice to the report’s proposed curriculum content in a short summary. 
However, the authors offer the following overarching comments about their proposed year-by-
year curriculum (my emphasis): 
  

• “We should ‘respond sooner’ by beginning mathematics education after two terms 
at school rather than waiting for a year” (p. 18) 

 
• Students at the earliest levels should learn more about patterning and structure, and 

the curriculum should focus less on counting “as the key route to arithmetic and 
number understanding … Ākonga need counting and pattern and structure” (p. 
18).  

 
• “The idea of relative magnitude of numbers is key. Subitising and comparing 

numbers of things without counting are part of developing a sound understanding of 
relative magnitude” (p. 19).  

 
• The report argues that teaching and emphasising links between ideas and situations 

across the mathematics and statistics curriculum is crucial because the ākonga “who 
make the most progress in mathematics and statistics see links among the things 
they learn, recognising when something they know applies to a new situation” (p. 19). 
Thus, the curriculum structure as well as its content must help students to 
understand “the structure of the number system, and the patterned way of thinking 
about place value and relationships between numbers” (p. 19). 

 
• In line with their conclusion that the early years of the curriculum move too slowly in 

introducing key ideas, the authors argue, “The signposts suggest we start (and then 
expect) some things earlier than some current practice, including: grouping, sharing 
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and the conceptual roots of multiplication, fractions, decimals and percentages, 
equality and functional thinking” (p 19). They argue that it is particularly important that 
the curriculum ensure that students can use “multiplicative reasoning across all their 
mathematics and statistics work by the end of Year 6”, which would indicate the need 
for arrays, multiples, and factors in the curriculum content (p. 19). 

 
• The curriculum should also “recognise the significance of spatial reasoning for 

progress and understanding in mathematics” with the inclusion of “arrays, number 
lines, growing patterns that use shape” (p. 19). 

 
Elsewhere, the authors place particular emphasis on the necessity for the curriculum to include 
computational thinking, which they define as “breaking a complex problem down into parts, 
finding a pattern that shows a logical sequence of steps to be followed and possibly repeated, 
and testing and refining the process (sometimes producing an algorithm)” (p. 51). 
 
They further suggest that the change to a year-by-year curriculum could be signalled by the 
adoption of a “guiding whakataukī or motto” for each year level (p. 13). The progress that 
students would be expected to make in the curriculum proposed in this report is readily visible 
by comparing the first proposed whakataukī (for the first two terms of a new entrant’s 
schooling) and the last (for Year 13): 
 

• “I bring useful knowledge and understanding to my mathematics and statistics learning 
…” 

• “I can use a range of sophisticated mathematics and statistics strategies and tools for 
exploring important mathematical and real world problems” (the entire sequence of 
whakatauki can be found in a table on page 54 of the report). 

What does this research tell us about pedagogy? 

The authors advocate for a curriculum – and a teacher-training regime – that supports the use 
of a wide variety of pedagogy strategies to help “reduce barriers to learning”. They write, 
“Students are best served when they are able to explore mathematical and statistical ideas in 
many diverse individual, pair-based and collective ways” (p. 51). It is also crucial that the 
curriculum encourages students to draw connections between the mathematics and statistics 
they are learning and their own lived experiences in culturally sustaining ways. 
 
The report repeatedly underlines the necessity of tying mathematics and statistics to other 
learning areas in the NZC in a variety of different ways. Firstly, mathematics and statistics can 
be used to reinforce “suitable material from other disciplines”, include te reo Māori, science, 
technology, literacy, media literacy, health, the arts, and the social sciences (p. 47). This can 
involve using measurement, prediction, evaluation, and other mathematical and statistics skills 
across different knowledge areas. Secondly, mathematics and statistics can in turn be 
reinforced “within teaching and learning programmes of other disciplines” (p. 47). In this case, 
students should be explicitly encouraged to make connections between, for example, 
mathematics and science. However, the authors caution that it is crucially important to teach 
mathematics and statistics in their own right, not merely as a way to better understand other 
parts of the curriculum.  
 

Rele
as

ed
 un

de
r th

e O
ffic

ial
 In

for
mati

on
 Act 

(19
82

)



7 

Finally, the authors note that, when possible, mathematics and statistics can be integrated into 
other topics, allowing educators to teach multiple disciplines at the same time. However, cross-
discipline teaching requires a cautious approach. “Cross-discipline links could also be used to 
provide pleasure in learning, engagement, or motivation”, they write. “However, inter-
disciplinary links should be approached with caution, including with consideration for 
managing students’ cognitive load and provision of additional planning time for teachers” (p. 
49). 
 
The report has a separate pedagogy section dedicated to technology and the “rapid changes 
and growth in computer science/ICT”. The report takes a broad view of what constitutes 
“technology”, which it defines as “invented tools that can be used to support the learning and 
doing of mathematics and statistics”, including “culturally-linked important ways of describing, 
measuring and representing our world(s)”, which in turn offer ways for the curriculum to 
connect with ākonga from diverse backgrounds (p. 50). However, as with cross-discipline 
pedagogies, the use of technology requires caution: “The role of technology is not to mask or 
trivialise the powerful mathematics and statistics being used or to ‘get out of doing’ 
mathematics and statistics. The important role of technology is in re-presenting information, 
often visual, in a new way, or organising and displaying information for further learning” (p. 
50). 

Further information 

The report’s full list of recommendations, in the order in which they appear (all 
recommendations below are headed “Recommendations” in italics in the text): 
 

• We strongly advocate for further work to discuss and describe what is meant by a 
bicultural mathematics and statistics curriculum, including what mātauranga Māori and 
mātaraunga-a-iwi is included when and how it is included, before writing of the 
refreshed mathematics and statistics curriculum begins. (p. 4)  

 
• We strongly advocate consideration of mathematics and statistics content in light of 

Tātaiako and Tapasā and related knowledge and understanding about the groups 
these documents are seeking to serve. Further, these links need to be made explicit 
and visible in curriculum materials to help teachers see and use them. (p. 5-6) 
 

• In summary, our response regarding important cross-disciplinary links between 
mathematics and statistics and other disciplines is that such links should only be used 
by teachers when the integrity of the curriculum emphasis and content of each 
discipline is maintained. For mathematics and statistics, this includes emphasis on 
important links within the discipline. Cross-discipline links could also be used to provide 
pleasure in learning, engagement, or motivation. However, inter-disciplinary links 
should be approached with caution, including with consideration for managing 
students’ cognitive load and provision of additional planning time for teachers. (p. 49) 

 
• We strongly advocate for ready and equitable access to and use of powerful 

technologies throughout Years 0-13 suitable for exploring and using the mathematics 
and statistics included at each level. (p. 51)  

 
• That the refreshed curriculum be explicit about the benefits of young children engaging 

with physical models of mathematical and statistical ideas as well as using digital tools. 
(p. 51) 
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• We strongly advocate for a clear national statement about the use of pedagogies 

suitable for teaching ākonga mathematics and statistics, consistent with Tātaiako and 
Tapasā and current thinking about culturally sustaining pedagogy. (p. 52)  

 
• We strongly advocate for further information and guidance for teachers regarding 

effective pedagogies for teaching and learning of mathematics and statistics to be 
included in the curriculum writers’ brief and work. (p. 52) 
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Curriculum Refresh Programme\06 Content Knowledge Framework\05 
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Evaluator’s Name: Eric Repphun 

1. Summary

Big Question 

There are two primary questions at the heart of this report: 1) do students in Aotearoa New 
Zealand progress and achieve in mathematics as they should?; and 2) how does student 
achievement in mathematics in New Zealand compare to student outcomes in other countries? 
The answers to these questions are complex and involve not only the content of the New 
Zealand Curriculum (NZC), but also teaching practice, teacher training, and larger social and 
demographic forces. 

Context/Background 

This report covers the whole of a student’s compulsory mathematics and statistics education 
in Aotearoa New Zealand, from the age of four and a half. The authors build up this picture by 
looking at the results of a number of studies: Growing Up in New Zealand (GUiNZ; age 4.5); 
National Monitoring Study of Student Achievement (NMSSA; Year 4 and Year 8 students, 
along with their teachers and schools); The electronic assessment tool for teaching and 
learning (e-asTTle; students in Years 5 to 10); and the National Certificate of Educational 
Achievement (NCEA; senior secondary).  

To put this wealth of local data in perspective, the authors also consider the results of two 
major international studies: Trends in International Mathematics and Science Study (TIMSS; 
Year 5 and Year 9 students, their teachers and schools) and Programme for International 
Student Assessment (PISA; 15-year-old students). These studies offer a way to compare New 
Zealand’s mathematics education, and the outcomes it produces, to those of other nations, 
largely in the OECD. 
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Specific Questions  

The report explores the many factors that influence student achievement, including the 
following questions:  

• Do all ākonga in New Zealand achieve equally in mathematics and statistics? 

• When should mathematics education start for ākonga? 

• How well does the NZC support high achievement among students? 

• What can teachers do to help their students succeed in mathematics? 

• What can Aotearoa do to raise student achievement and reverse declining student 
outcomes? 

Themes 

By drawing on a wide range of studies and research, the report frames education as the 
product of a holistic, years-long endeavour for students, teachers, schools, and even 
governments. It centres on the theme of student development, and charts how student 
achievement changes over time, highlighting the fact that in New Zealand many students 
achieve less in mathematics as they get older. The report also focuses on the fact that student 
outcomes point to real and troubling inequities among ākonga from different social groups and 
ethnicities. 
 
Thorough as it is, the report also argues that more data is needed to truly address the 
limitations of mathematics education in the country. They note that “limited data and research” 
are available for some specific contexts, including in early childhood education and Te 
Marautanga o Aotearoa (TMoA), which does not feature prominently in any of the research 
cited by the authors. The authors note that more information is available about other facets of 
mathematics education in Aotearoa, but also note that even here, the available information 
remains “limited”.  

Conclusions/Recommendations  

The paper is most concerned with summarising existing research and comparing the situation 
in New Zealand with those of other countries. Therefore, it makes few formal 
recommendations about which elements of the system “need changing and to what degree” 
(p. 25). Caygill and Zhao, however, do note where existing research suggests changes are 
needed and make the occasional recommendation for improving mathematics and statistics 
education in Aotearoa. However, they remain cautious about making definitive 
recommendations, noting the complexity of both the problems facing mathematics education 
and the actions needed to solve these problems: “there are areas where New Zealand 
teaching and instruction differs from international practices, or from what some writers suggest 
is best practice and evidence shows works … No single strategy change, on its own, will solve 
the issues identified in this paper, nor is there a silver bullet” (p. 25). 
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2. Evaluation 

Te Tiriti o Waitangi and/or indigenous knowledge considerations.  

The report does not address Te TiritI o Waitangi and explicitly points out that its conclusions 
apply only to English-medium education in New Zealand, given that most of the studies upon 
which it relies remain focused on English-language schooling. Additionally, the comments the 
authors make about the curriculum focus on the NZC rather than the TMoA. The authors 
specifically note that “further research about mathematics and pāngarau teaching and learning 
would also be useful to understand what works for learners and teachers in kura” (p. 1). 
 
In relation to student outcomes, Caygill and Zhoa highlight persistent inequalities between the 
outcomes of Māori, Pākehā, and Pacific students in Aotearoa, both now and in the past. These 
inequalities are complex. The authors note that some of the differences in achievement 
between ethnic groups are correlated to differences in economic resources as well as 
ethnicity, but that neither lead to any predetermined outcomes: “Evidence shows that ethnic 
grouping and socio-economic status need not determine outcomes of education. One piece 
of evidence that supports this is that year-to-year progress is the same across different deciles 
and ethnic groupings” (p. 3). This suggests that Māori and Pacific ākonga suffer from lower 
student achievement in no small part because, as Caygill and Zhao note, “Māori and Pacific 
Island children were over-represented among homes with a high level of economic 
deprivation” (p. 6). They conclude that “somewhere between a third and nearly a half of the 
differences can be explained by the differences in socio-economic status” (p. 11). 
 
However, social attitudes towards different ethnic groups does play a role in student outcomes. 
The authors write, “We have a reasonably large body of evidence now that shows some 
teachers have lower expectations for Māori and Pacific learners” (p. 15). Given that lower 
expectations can have negative impacts on student achievement, such attitudes contribute 
directly to inequity in mathematics and statistics education: “We also know that experiences 
of racism, bias, and discrimination contribute to differences in achievement between ethnic 
groups. This is demonstrated by the finding that in all studies of mathematics Māori had lower 
average maths achievement than non-Māori and similarly, Pasifika students had lower 
average maths achievement than non-Pasifika” (p. 11). The report notes that even changes 
to classroom practice can have fewer positive impacts for Māori students, suggesting that 
these inequities are deeply entrenched and will require sustained and integrated solutions that 
reach far outside the classroom. 

What does this research tell us about outcomes for students? 

On average, students in Aotearoa New Zealand do not score highly in mathematics when 
viewed from an international perspective. The average achievement in maths is lowest among 
predominantly English-speaking countries in the OECD, as well as most Asian and European 
countries. New Zealand has a “relatively large proportion of low achievers” and a relatively 
high proportion of low achievers when compared to other countries (p. 2). By Year 5, fully 25% 
of students are measured as “high performers” by the standards of the TIMSS. On the other 
hand, 17% did not possess the knowledge and skills to reach even the lowest TIMSS 
benchmark, “meaning they didn’t demonstrate much of what was considered to be basic 
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mathematical knowledge” (p. 6). In the 59 countries of the TIMSS, the average proportion of 
such low achievers is much lower at 8%. The report strikes a sombre tone throughout: “There 
are serious inequities observable in the data which will require concerted effort to reduce and 
eliminate. The trends over time generally do not show a positive picture, which adds to our 
concerns” (p. 12). 
 
The differences in student outcomes in Aotearoa are among the largest in the OECD. While 
many students “perform well against national and international benchmarks of mathematics 
achievement” and “are making good progress at an expected pace throughout year levels”, 
many other do not (p. 2). This variation can be found between and within social groups, and 
there are high achievers and very low achievers “in all groupings” (p. 2). Gaps in achievement 
can also be found in the rates that students make progress. While some students progress 
through a full curriculum level – equivalent to two years of schooling – during a school year, 
other students demonstrate no progress at all. However, studies indicate that, on average, 
year-to-year progress “is the same across deciles and ethnic groupings” (p. 11). 
 
Student achievement also tends to decline as students progress through their schooling. The 
report notes that “Fewer students meet curriculum expectations in the latter years of primary 
schooling compared with the earlier years, though a significant proportion don’t meet them in 
the earlier years” (p. 2). This decline is measurable and significant: “NMSSA showed that 81 
percent of students in Year 4 and 45 percent of students in Year 8 achieved at or above 
curriculum expectations (Levels 2 and 4 of the NZC, respectively)” (p. 7). 
 
Much of this report is dedicated to outlining what these various studies can tell us about factors 
that impact on student outcomes. This includes the ethnicity, socioeconomic status, gender, 
and linguistic background of students, the attitudes, training, and competence of teachers, and 
many other factors, including “socialisation of stereotypical gender beliefs” and “social 
comparison” (p. 4). This wealth of information shows that mathematics and statistics education 
is inextricably tied to larger societal contexts. However, knowing that different students reach 
different outcomes is not the same as understanding the precise mechanisms that cause these 
differences. Caygill and Zhao note that the data showing differences in outcomes “represents 
associations and does not constitute causations” (p. 1).  
 
The research strongly suggest that poverty and deprivation are important contributors to 
unequal student outcomes. Caygill and Zhao write, “Although there were high and low 
achievers in all groupings, learners in homes with many economic resources had higher 
average achievement than those in homes with fewer economic resources” (p. 3). At the level 
of schools, the authors note that the gap “between learners in economically affluent schools 
and those in economically disadvantaged schools was large compared with other countries” 
(p. 3). When looked at overall, the differences tied to socioeconomic status are considerable. 
For example, the research shows that only 68% of four-and-a-half-year-old children from 
homes with few socioeconomic resources could count to 10, compared to the national average 
of 78%. 
 
Inequalities exist not only in relation to ethnicity and socioeconomic status but also to gender. 
On average, boys and girls tend to show similar achievement on progress, though some 
studies “show boys scoring higher” (p. 3). However, at the NCEA level, proportionally more 
girls attain 14 credits than boys. This disparity has grown since 2009. However, the authors 
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also note that boys tend to report being more confident in their mathematical abilities than 
girls.  
 
On a broader front, the authors note that there has been “a decline in mathematics 
achievement” in New Zealand since the 1990s, the last time the country enjoyed significant 
improvements in student outcomes (p. 8). While there has been some minor fluctuations, 
mean achievement in mathematics in 2018 was significantly lower than in 2002. Gaps in 
achievement have also grown. Proportionally, the country now has more low achievers and 
fewer high achievers: “There has been a steady increase in lower achievers since 1994, with 
only 11 percent below the low benchmark in 1994, compared with 15 percent in 2014 and 18 
percent in 2019. There was also a significant decrease in the proportion of intermediate and 
high achievers (from 64% and 28% respectively in 1994 to 53% and 22% respectively in 
2019)” (p. 9). 
 
However, the news is not all bad. The study does note some positive correlations, noting for 
instance that students who do well tend to have positive attitudes towards maths, are confident 
about their abilities, and have teachers who are able and prepared to teach mathematics. A 
student’s confidence in maths ability is more determinative of achievement than either liking 
maths, as many primary students report doing, or valuing maths, as many secondary students 
report doing. Finally, the authors note that many students with special needs achieved at or 
above curriculum expectations, but they also argue that “there is still work to do to help many 
of these learners succeed” (p. 3). 

What does this research tell us about content (Understand, Know, Do)? 

While the report is largely concerned with painting a broad, quantitative picture of student 
outcomes in mathematics and statistics, it does have a few things to say – either explicitly or 
implicitly – about the curriculum. The authors also note places where the country’s curriculum 
differs from those of the international community. For example, they note that NZC 
foregrounds statistics in ways most other countries do not, “indicating that it is different but as 
important as the discipline of mathematics” (p. 5). 
 
Student outcomes suggest that the current NZC needs at least some recalibration and some 
changes, though the authors do not make any specific suggestions about the scale of changes 
that will be needed. The need for change is suggested most strongly by the simple fact that 
many ākonga do not achieve at the levels of the NZC, particularly as they get older. Caygill 
and Zhao write, “Fewer students meet curriculum expectations in the latter years of primary 
schooling compared with the earlier years, though a significant proportion don’t meet them in 
the earlier years. Few students are working at the appropriate curriculum level in lower 
secondary school” (p. 2).  
 
The authors note that only 45% of Year 8 students achieved at or above the expectations of 
Level 4 of the NZC. At Year 10, that number drops to 44%. The fact that relatively few students 
achieve at the levels set by the curriculum suggests that there is a significant disconnect 
between the intentions of the curriculum and its implementation. This in turn suggests that the 
standards, content, and structure of the NZC needs to be examined and modified in ways that 
can help scaffold and support improved student outcomes. 
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What does this research tell us about pedagogy? 

The report notes in some detail how teachers can impact on student outcomes. Students who 
reported that they received clear instructions and enjoyed good relationships with their 
teachers tended to be higher achievers.  However, New Zealand had a smaller proportion of 
students who reported that their maths teachers were “clear and easy to understand” than 
many other countries (p. 4). Again, the proportion of students who report this declines as they 
get older and the mathematics they study grow more complex. For example, by Year 5, 70% 
of students in Aotearoa reported that their maths lessons had “high clarity”, compared to the 
average international of 74%. 
 
The report recommends a number of pedagogy strategies that have been successful 
internationally, but which are not widely practiced locally. Caygill and Zhao write, “New 
Zealand teachers were less likely to explain things to students or ask them to memorise things 
compared to their international peers. Some teachers had students explain solutions regularly” 
(p. 4). International research suggests that asking students to explain how they solve maths 
problems and/or work with their peers to solve problems are effective ways to get students 
more involved in their maths learning. The authors imply that this practice should be more 
widespread than it is today. They also argue that teachers in New Zealand are neglecting to 
provide tasks that demand higher-order thinking, which are crucial for effective maths 
education. The authors argue that teachers need to provide these higher-order tasks if they 
are not provided by textbooks or other resources. 
 
The report notes that many students are not given “sufficient opportunities” to learn 
mathematics education in early childhood education (ECE) settings, which is problematic 
because early exposure to maths can have “positive impacts on academic outcomes further 
down the track” (p. 4). Recent research has shown that even very young children can “engage 
with mathematical thinking”, something that should impact on what happens in ECE 
classrooms and in the homes of young children (p. 4). The authors recommend that ECE 
teachers balance deliberate, planned maths teaching with “finding teachable moments” or 
“child-initiated learning experiences”. They also recommend that ECE teachers work with 
parents about learning that happens at home, which suggests that parents should be taught 
“how to take advantage of mathematical opportunities for learning have been shown to 
increase learning and reduce achievement gaps for those from low socio-economic 
backgrounds” (p. 21). 
 
However, the studies cited in this report also strongly suggest that New Zealand’s 
mathematics teachers require more training and specialist knowledge, which are needed to 
improve their pedagogy and in turn raise levels of student achievement. The report notes that 
many ECE teachers have “low levels of confidence in their mathematical ability” and few 
primary teachers “specialised in mathematics or mathematics teaching” (p. 3). Even at the 
level of secondary school, more than a third of maths teachers have not specialised in maths 
or maths teaching, a high proportion when compared with other countries. 
 
Teachers with lower levels of confidence in teaching mathematics and little discipline-specific 
knowledge negatively impact on student performance. In addition, these studies also show 
that teachers routinely avoid topics they are not comfortable with or are not prepared to teach, 
which means that many students do not have the opportunity to learn important aspects of 
mathematics and statistics, such as spatial reasoning. For example, only 55% of teachers at 
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Year 5 teach parallel and perpendicular lines. Some school principals report feeling that the 
lack of specialist knowledge among maths teachers was hindering student learning and 
achievement. Their feelings are borne out by the data on student outcomes: “Students in New 
Zealand schools where PISA 2012 principals reported that instruction is hindered a lot by a 
shortage of qualified maths teachers scored 26 points lower than students in schools where 
instruction is not at all hindered by such shortage” (p. 16).  
 
The authors also specifically note the success of “mixed ability groupings” for the teaching of 
mathematics and statistics. They argue that teaching smaller groups of students of different 
abilities is more effective than teaching the entire class of students with mixed abilities, and 
that teaching groups with similar abilities do not have the same positive impact: “Regular use 
of same ability grouping has been associated with lower achievement, but mixed ability 
grouping has the potential to increase learners’ self-concept and achievement” (p. 4).  
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1. Summary

Big Question 

The report asks broadly how countries can reverse declining student performance in 
mathematics, as measured by large-scale international research programmes. To answer this, 
the author examines some of the educational changes that have been made by Austria, 
Sweden, and Ireland, all of whom have successfully improved falling maths scores. 

Context/Background 

The report relies primarily on evidence from the Trends in International Mathematics and 
Science Study (TIMSS), which measures “mathematics achievement at levels equivalent to 
Aotearoa New Zealand’s Years 5 and 9 every four years”, and the Programme for International 
Student Assessment (PISA), which measures “mathematics achievement for 15-year-olds 
every three years, since 2000” (p. 2). The report also draws on secondary sources such as 
OECD Education Policy Outlook documents and the TIMSS Encyclopedia to put declining test 
scores in context.  

The report notes that its results should be read with caution because the TIMSS and PISA 
studies show correlation, not causation. While the report can pinpoint the changes that were 
made in Sweden, Ireland, and Austria during the time of the turnaround in scores, the author 
cannot argue unequivocally that any of these changes directly contributed to this improvement. 
The author argues that it is difficult to “reliably pinpoint the main factor or factors that have 
driven the turnaround in maths achievement” (p. 3).  
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Specific Questions  

The questions posed by the report remain largely implicit, but it is perhaps reasonable to 
assume that the changes made to mathematics education in Sweden, Ireland, and Austria 
have some relevance to Aotearoa, where TIMMS and PISA scores have been falling for some 
years. All four countries are within the OECD and share some broad some cultural and 
historical similarities. However, despite this, it is essential to bear in mind that mathematics 
education in these three countries can be quite different. For example, both Austria and Ireland 
have highly centralised education systems, but Sweden’s is more localised.  

Themes 

The report analyses mathematics education in a holistic way, considering everything from the 
age a student starts formal schooling to teacher training to the curriculum. 

Conclusions/Recommendations  

In that they were able to improve mathematics scores after a period of decline, Sweden, 
Ireland, and Austria are relative rarities. The report notes that “Few countries have reversed a 
declining trend in either TIMSS or PISA. Most countries have consistently declined, 
consistently improved, or improved and then plateaued” (p. 2). However, the report implies 
that simply repeating these changes in New Zealand would not necessarily lead to similar 
successes because educational outcomes are always “influenced by a wide array of complex 
and inter-related factors” (p. 3). Furthermore, the fact that three educational systems that vary 
substantially in some ways can all turn around falling maths scores suggests that there is no 
single solution to falling scores, and any attempts at improvement would need to be tailored 
to the unique context of Aotearoa. 
 
The report does not make any formal recommendations for improving New Zealand’s scores 
in TIMSS and PISA. However, it does highlight the common factors that may have contributed 
to the “turnaround in mathematics performance” in Ireland, Sweden, and Austria (p. 2). 
Bearing in mind the caution about correlation not equalling causation, all three countries have: 
 

• used declining TIMSS and PISA scores as a catalyst for change or reform. 
• relied on multiple initiatives and “reforms across several areas including curriculum, 

school structure, professional development, and national assessments” (p. 1). 
• invested, sometimes heavily, in ongoing reforms, teacher training, and professional 

development. Investment has been crucial to the success of reforms in all three cases. 
• trained a highly professional teaching workforce. 
• mandated that all students attend early childhood education (ECE) for one year before 

beginning primary school.  
• developed curricula that are generally more prescriptive than the loose framework 

provided by the New Zealand Curriculum (NZC). 

These changes fall outside or go above and beyond what the report considers the standard 
reforms that have been initiated in many countries in recent decades.  
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2. Evaluation 

Te Tiriti o Waitangi and/or indigenous knowledge considerations.  

This report does not directly address Te Tiriti, mātauranga Māori, or any other matters of 
Indigenous knowledge or education in Aotearoa. It does note, however, that some students in 
Ireland study entirely in the Irish language, though the dominant teaching language is English, 
as it is in New Zealand. Moreover, all students in state-funded schools in Ireland are required 
to study Irish and teachers are required to sit an Irish proficiency test before starting their work. 

What does this research tell us about outcomes for students? 

The report does not discuss student outcomes in any detail, noting only that these countries 
have improved average TIMSS and PISA scores after a period of decline. The report is almost 
entirely silent on the matter of equity of outcomes and inclusion. Indeed, because of this lack 
of detail, it is perfectly possible that some students in Austria, Sweden, and Ireland are not 
enjoying or participating in the general improvements in outcomes. The report does note that 
when Sweden was presented with advice from the OECD in 2015 about how to improve their 
scores, that advice singled out equity across schools as a route to improvement. 

What does this research tell us about content (Understand, Know, Do)? 

The report makes it clear that there are some marked differences between the NZC and the 
curricula of Ireland, Sweden, and Austria. Perhaps most importantly, all three national curricula 
“appear to be more prescriptive” than the NZC, providing “more specific content expectation 
and structure including specified amounts of mathematics instruction time in the mathematics 
curriculum” (p. 1). This suggests that increasing the level of detail, prescription, and guidance 
in the NZC could help stop or even reverse the decline in New Zealand’s outcomes.  
 
The report also suggests that the curriculum for mathematics should be more detailed than 
that of other subject areas. Even in the Irish curriculum, which covers most subject areas in 
“two-year grade bands” like the NZC, the mathematics curriculum content is broken down into 
single years. As a counterpoint, it is worth noting that Austria’s curriculum is less prescriptive, 
providing “a framework laying out the general overarching aims, and states subjects within 
those content areas intended to meet the general aims” while allowing teachers considerable 
autonomy (p. 6). However, it also sets out “general didactic principles” guiding how the 
curriculum is taught (p. 5). In Austria, mathematics is covered in even the earliest curriculum.   

What does this research tell us about pedagogy? 

The report notes several things that are of interest to mathematics teaching practice, starting 
with the fact that most students in Ireland, Austria, and Sweden start primary school at age 
six, rather than at five, as in New Zealand.  
 
We can find other differences as well. For example, attitudes about learning basic facts and 
skills differ in Austria, Ireland, and Sweden. In Austria as in New Zealand it is “rare” that 
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students are asked to memorise “rules, procedures and facts”. On the other hand, Irish 
students are asked to memorise such basic facts and procedures more often than students in 
New Zealand but are “equally likely to be asked to apply their learning to solving new problems 
as New Zealand students” (p. 10). Similarly, in Sweden, teachers are more likely than in 
Aotearoa to ask students to memorise the basics and then apply this learning to solving new 
and different problems. Pedagogy in Sweden has shifted significantly in this area: “The share 
of students at middle primary whose teachers ask them to memorise rules, procedures and 
facts in mathematics had increased significantly from 2007 (6% of students) to 2015 (37% of 
students)” (p. 13). 
 
All three countries have invested in Initial Teacher Education (ITE) and/or have made changes 
to the ways teachers are trained and certified as a response to declining TIMSS and PISA 
scores, though they have implemented different changes. They approach professional 
learning in their own way, but all three countries have also invested in developing teachers. 
Austria, for one, has invested heavily to help “introduce new pedagogical methods, such as 
team teaching” to meet the needs of a more “heterogeneous population” (p. 5). Sweden 
similarly offers government grants to allow more teachers to attend professional classes 
towards earning new subject accreditations. Accreditation can in turn lead to a “substantial 
increase in salary for appointed teachers, paid by the government” (p. 14). In this case, the 
TIMSS data show a direct correlation between investment and an increase in the proportion 
of students who learn from a teacher who had participated in professional learning in maths. 
Sweden has also made a push for maths and science education since 2012, including 
teachers from ECE settings to those in adult education. 
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S. Cogan
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Evaluator’s Name: Eric Repphun 

1. Summary

Big Question 

This paper comes from the Organisation for Economic Co-operation and Development’s 
Future of Education and Skills 2030 (E2030) project, which states that its overall goal is 
“looking to the future in terms of how school curricula should evolve given the technological 
advances and other changes that societies are now facing” (p. 3). In other words, how can 
and should curricula change to meet a rapidly changing world? 

Context/Background 

The report is part of the larger E2030 focus on the idea that “education needs to equip students 
with the knowledge, skills, attitudes and values they need to become active, responsible and 
engaged citizens” (p. 3). This working paper relies heavily on the results of the Mathematics 
Curriculum Document Analysis (MCDA) study, which examines the curricula of New Zealand 
and 18 other OECD member countries or jurisdictions, including Australia, Japan, Argentina, 
Estonia, Ireland, Korea, the Netherlands, Portugal, and Sweden.  

This report also examines exercises from one or two popular textbooks from each of these 
jurisdictions as a way to see how mathematics is taught on a day-to-day basis. The textbooks 
the study relies on are all aimed at thirteen- to fourteen-year-old students, equivalent to Grade 
8 in the United States. The bulk of the report consists of graphic representations of 
mathematics education in these 19 places, using a series of codes or categories that allow 
the reader to build a very broad picture of the content of the curriculum and textbook(s) in each 
jurisdiction. The study also provides the average of the 19 jurisdictions as a means of 
comparison. Aside from a few comments about the overall purpose and structure of the report, 
this summary looks only at those portions that are directly relevant to New Zealand. 
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Specific Questions  

The authors set out to answer a number of questions, chief among them, “has the timing, 
focus and organisation of school mathematics changed over the last 25 years?” (p. 5). They 
also interrogate the MCDA data to find out, “to what extent have these countries started to 
shift their mathematics curriculum toward real-world applications involving personal and 
societal issues?” (p. 5). More informally, they write that the research can offer one good 
answer to a question asked frequently by students: “am I ever going to use mathematics 
outside of school?” (p. 5). They also ask how well current textbooks serve the curriculum in 
each jurisdiction, arguing that a “lack of consistency” between the two “would likely have a 
negative effect on student learning” (p. 6).  

Themes 

This report focuses on the need for mathematical literacy, which is necessary for 
understanding such complex real-world problems as the Covid-19 pandemic:  
 

“Mathematics literacy includes knowledge of statistical procedures and statistical 
reasoning (based primarily on probability) that is increasingly more important in making 
informed decisions related to both the world of work as well as to personal decisions 
about health, family finances, schooling options, and filing tax returns, but also societal 
issues such as climate change, inflation rates, income tax policies and country 
budgets”. (p. 4)  

 
Because of this, the authors argue that mathematics education should provide not only the 
facts, formula, and procedures of “formal mathematics”, but should also give students the 
opportunity to use “quantitative reasoning … in the solution of real-world applications 
[problems or questions]” (p. 4). 
 
In its analysis of the MCDA data, the report looks in particular for “higher-order real-world 
applications”, which “simulate the real world in its messy, complex way requiring the student 
to conceptualise, organise, and extract the relevant information before formulating a 
mathematical equation representing the problem and then finding the correct answer” (p. 7). 
They also looked for “higher-order math-world applications”, which are “situated only within 
mathematics (not the real world) but require the student to conceptualise, organise, extract 
the relevant information, and develop a logical approach before finding a solution” (p. 9). 

Conclusions/Recommendations  

The purpose of this research paper is largely descriptive and comparative, and it mostly offers 
data showing how each country or area compares with the others. Because of this, it makes 
few if any formal recommendations and offers little systemic analysis, though it does imply 
strongly that the inclusion of more higher-order applications will be necessary to ensure 
effective mathematics education in the twenty-first century. 
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2. Evaluation 

Te Tiriti o Waitangi and/or indigenous knowledge considerations.  

This paper makes no mention of Te Tiriti or anything related to Indigenous knowledge, either 
in New Zealand or anywhere else. 

What does this research tell us about outcomes for students? 

This paper does not discuss student outcomes in any concrete way, beyond what is noted 
above about higher-order thinking and the need for consistency between curriculum and 
textbooks to ensure good outcomes. 

What does this research tell us about content (Understand, Know, Do)? 

While this research does not make any recommendations or judgements about the content of 
the current NZC, nor about what changes might need to be made, it does show in some detail 
how the NZC and the textbooks used in classrooms across Aotearoa stack up to those of 18 
other jurisdictions. From the data, we can make the following observations. New Zealand 
 

• Relies on textbooks with a very low proportion of higher-order maths applications 
(0.08%), lower even than the low average of the 19 jurisdictions (2.08%). For all 19 
jurisdictions, the emphasis is overwhelmingly placed on “computational exercises”, 
which require little higher-order or abstract thinking. 

• Has a very low proportion of higher-order real-world applications (0.13%), again lower 
than the average of 0.26%. 

• Has gaps in its coverage of topics in mathematics. For example, neither the textbooks 
examined nor the NZC cover topics coded as “2D Geometry: Basics” or “Estimating 
Computations”, though the majority of the other jurisdictions do cover them, often over 
several years of schooling.  

• Has some anomalous coverage when compared to other places. For example, 
Aotearoa New Zealand covers “Geometry: Transformations” at every year level, when 
the average does not cover this topic at all, though some jurisdictions did in 1995. 

• Focuses more heavily on whole numbers than do most other jurisdictions and 
continues that focus for longer in a student’s schooling. 

• Addresses very few of the “topics defining a new literacy” in mathematics, and those 
only for older students. Here again, the country falls far behind the international 
average, where more topics are covered, and at more age levels. (p. 63-66) 

 
This suggests, among other things, that ākonga in Aotearoa are not getting the same 
opportunities to develop higher-order skills as their counterparts in other OECD countries. This 
is potentially troubling considering the importance that the report’s authors place on higher-
order and critical-thinking skills. By implication, these differences suggest that the NZC refresh 
should give greater priority to both critical-thinking skills and the real-world application of 
mathematics and statistics. 
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What does this research tell us about pedagogy? 

The data presented here do not give us any real idea about what goes on in classrooms 
around the world, but show that New Zealand’s teachers have far more responsibility for 
making decisions about the curriculum than their counterparts in other parts of the OECD. 
Teachers, both individually and collectively, score far higher than the average in all four of the 
major areas in the study: “goals for pupils”, “content of instruction”, “method of instruction”, 
and “examinations”.  
 
For example, individual teachers in New Zealand have 100% of the responsibility for the 
content of instruction, while the average is only 42%. Furthermore, New Zealand teachers 
have 87% of the responsibility for setting goals for students, compared to the 29% of teachers, 
taken collectively, in the average of all 19 jurisdictions. While the report does not make any 
comment on this, this disparity perhaps suggests that the structure of the NZC places too high 
a burden of responsibility on the nation’s teachers and its schools, far higher than most other 
jurisdictions think is appropriate. 
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Research Summary and Evaluation: 

Paper(s)Title: 
“Technology and hangarau learning in Aotearoa New Zealand” (with 
additional material from the New Zealand Statistical Association 
Education Committee’s “A vision for statistics and data science education 
at the senior secondary level in Aotearoa New Zealand”, 2021) 

Paper Author: Royal Society Te Apārangi Expert Advisory Panel (main paper) 

Links: 
Main paper available online at: 
https://www.royalsociety.org.nz/assets/Technology-and-hangarau-
learning-in-Aotearoa-New-Zealand-July-2021.pdf 

Evaluator’s Name: Eric Repphun 

1. Summary

Big Question 

Much of the material in this paper is not directly relevant – or is only tangentially related – to 
the refresh of the mathematics and statistics learning area of The New Zealand Curriculum 
(NZC). This summary is concerned almost exclusively with drawing out those aspects of the 
report that are directly relevant to our current concerns. In closing, this document will also 
consider the relevant portions of “A vision for statistics and data science education at the 
senior secondary level in Aotearoa New Zealand”, a brief and less formal report from the New 
Zealand Statistical Association Education Committee. 

Context/Background 

The main report was commissioned by the Ministry of Education in late 2020 and was 
prepared by an “Expert Advisory Panel” (hereafter “the Panel”) at Te Apārangi. The Panel was 
“asked to consider the relationships between Technology, Digital Technology, Hangarau and 
Hangarau Matihiko, including considering how students and ākonga across English and Māori 
medium access this learning” (p. 6). The report is mainly concerned with the proposed 
changes to the technology learning area of NCEA, not the refresh of the NZC. However, as 
we shall see, the Panel’s recommendations do intersect with the NZC in significant ways.  

For our purposes here, perhaps the most relevant change being proposed for NCEA is the 
addition of a third subject, tentatively titled “Applied Mathematics” at NCEA Level 3. The new 
Level 3 subject is proposed for “development over time” and is intended to provide “an equal 
academic challenge for students as Mathematics and Statistics” (p. 32). This change to NCEA 
would likely impact on the mathematics and statistics learning area of the NZC. Justifying the 
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introduction of Applied Mathematics as a NCEA subject, the discussion document notes that 
“Other jurisdictions provide specific subject support for higher mathematics in applied or 
vocational contexts. Unit standards in mathematics tend to be occupationally specific or 
foundational, which leaves a gap for study at Curriculum Levels 7 and 8” (p. 33). 

It is worth highlighting that the Ministry’s “Confirming the NCEA Level 2 and 3 Subject List for 
the NZC” report states that NCEA is “less confident in the recommendation to include Applied 
Mathematics” than it is with its other proposed changes, such as offering two separate 
subjects, one for mathematics and the other for statistics, at Levels 2 and 3 (p. 34). The 
document further states that NCEA “will consider feedback before forming our final advice” (p. 
34). The report from the Royal Society provides direct feedback on this recommendation and 
is informed by both peer-reviewed and other sources, including information “drawn from the 
personal records of participants in the activities being described” (p. 7).  

Specific Questions 

In the main report, the Panel proposes introducing “Computer Science” as a new subject in 
the mathematics and statistics NCEA standards for those senior secondary students who want 
“to follow a more theoretical route (computational thinking) than an applications route (creating 
digital outcomes)” (p. 36). The Panel further notes that “Computer science in mathematics can 
coexist with a continuation of applied computational thinking in Digital Technology” (p. 36). In 
essence, this would equate to splitting “computational thinking” across the mathematics and 
technology learning areas (p. 36). 

Given this, the primary question that concerns us here is whether to transplant some or all of 
the more abstract and theoretical elements of “computational thinking” from technology to the 
mathematics and statistics learning area in the refreshed NZC. 

Themes 

As might be apparent from the discussion above, the report focuses on the need for the 
integration of a broad technology education across all learning areas. The Panel argues for a 
“thin-walled” approach to technology, one that encourages “cross-linking and multi-disciplinary 
approaches” involving not only mathematics and statistics but also social sciences and other 
learning areas (p. 4). They argue that this approach presents difficulties as well as benefits, in 
that the need for integration “also highlights one of the biggest challenges for Technology 
education: progression often requires new learning in both the social sciences and in the 
underpinning mathematics and sciences” (p. 15). 

Conclusions/Recommendations 

The report draws a number of conclusions, many of which are not relevant to the curriculum 
refresh. For example, the Panel argues that “a series of incremental changes, largely in 
response to the petitions of lobby groups” have eroded the coherence of the technology 
learning area and have led to a narrow focus on technical operations at the expense of “the 
big ideas and the three fundamental strands of the curriculum at the core of the Technology 
learning area” (p. 22). 
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To counteract both this and what they see as a “counter-productive” tendency towards 
specialisation that is “not reflective” of the aims of the NZC, the Panel recommends “continuing 
to emphasise a broadbased technology literacy, and a focus on innovative technological 
practice to meet needs, address issues or take advantage of opportunities” (p. 4; a summary 
of the Panel’s recommendations and conclusions can be found on pages 39-41 of the report). 

2. Evaluation

Te Tiriti o Waitangi and/or indigenous knowledge considerations. 

The report repeatedly underlines the value of explicitly including Mātauranga Māori in 
education:  

Learning for all students in this country will be enriched if it draws as much on 
Mātauranga Māori as on knowledge derived from “western” science, and on methods 
from kaupapa Māori, such as rangahau, as well as from the technological practices 
framed in the western world. Technology in this country needs to be firmly embedded 
in the cultural and social contexts of the nation fully implementing the key principles of 
Te Tiriti o Waitangi. (p. 3) 

Additionally, the report’s short history of “technical education” in Aotearoa New Zealand 
highlights historical inequities in technology education, noting for example that the earliest 
official schools in the country focused on teaching Māori ākonga “technical and domestic” – 
rather than academic – skills, which were all that were “deemed suitable for Māori by the 
authorities of the day” (p. 9). 

In line with its overall focus on technology as a part of lived human cultures, the report argues 
for an expanded view of both technology and of Mātauranga Māori: “Technology from a Māori 
perspective is not limited to traditional arts and sciences, but is adapting and evolving to be 
relevant to the place and space it is situated in. However, it exists within the cultural values 
and tikanga that provide a structure of safety and ethical consideration” (p. 32). 

What does this research tell us about outcomes for students? 

While it has relatively little to say about outcomes for students that is relevant to our current 
concerns, it is worth highlighting that the Panel notes that existing research has “established 
that the benefits of studying Technology at senior high school are greatest if the students 
undertake a broad-based rather than narrow programme of learning” (p. 26). 

What does this research tell us about content (Understand, Know, Do)? 

The Panel argues that the current curriculum and the proposed changes to NCEA have a 
number of weaknesses, including that NCEA offers only “weak coverage of the nature of 
technology” (p. 21). More relevant to the curriculum refresh, they argue that “Computational 
thinking for digital technology”, one of five “so-called technological areas” in the technology 
curriculum, is really a “service area of computer science” (p. 21). It is not, they assert, a 
coherent technological area, which leads them to make the following recommendation: 
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Students wanting to follow a more theoretical route (computational thinking) than an 
applications route (creating digital outcomes) would be better catered for by 
introducing “Computer Science” as a new subject in the mathematics learning area at 
Levels 2 and 3 [of NCEA]. This subject has an established and rich global body of 
knowledge (p. 36). 

Following the already-proposed three-subject NCEA approach, the Panel proposes that 
“Digital Technology” be introduced as a one of the three subjects. Digital Technology would 
encompass “Applying computational thinking and creating digital outcomes” (p. 34).  

What does this research tell us about pedagogy? 

The Panel has little specific to say about pedagogy, but also “recognises that the changes it 
proposes will not be effective unless the Technology teaching workforce is supported and 
developed. Both pre-service and in-service professional development will be needed” (p. 39). 
They also advocate for pedagogy and teacher training that casts a sceptical eye on technology 
and its impacts on society and on individuals: “there is a growing awareness of the potential 
of emerging digital technologies to contribute to discriminatory practices and systems. 
Professional development in both the Technology and Hangarau spaces needs to incorporate 
an understanding of this, as well as allowing for strategies to apply critically conscious decision 
making to the understanding and use of technology” (p. 39). 

Additional comments from the New Zealand Statistical Association 
Education Committee (NZSAEC) 

In their brief “A vision for statistics and data science education at the senior secondary level 
in Aotearoa New Zealand”, the NZSAEC makes some recommendations that are worth 
considering in relation to the report from the Royal Society examined above. Again, we shall 
largely confine our attention to summarising and analysing the relevant portions of the 
NZSAEC report. The report is less formal than that of Te Apārangi and draws on anecdotal as 
well as peer-reviewed evidence. It notes that the NZC has a “world-leading” statistics 
curriculum that is both “envied and emulated” in other jurisdictions (p. 3). The authors note, 
however, that there remains room for improvement. For example, they argue that the NZC 
and NCEA currently lack adequate assessment of the conceptual elements of statistics. 

The report addresses both the proposed NCEA changes and the upcoming refresh of the 
NZC, sometimes treating the two as interchangeable. The authors recommend, among other 
things, the “greater use of technology for teaching probability” and, more relevant to the current 
discussion, that “exploratory data analysis” be added to the NZC at levels 7 and 8 (p. 5). They 
make a number of further recommendations about the content of the refreshed NZC, including 
treating “scepticism”, along with “creativity” and “communication”, as a crucial “statistical 
disposition” that the NZC should seek to activate in ākonga. More relevant to our current 
concern, they argue that “data scientific thinking” should be a “key idea” in the statistics 
learning area. 

The authors assert that data-science skills and statistical literacy are essential for critical 
citizenship at a historical moment when mis- and dis-information are becoming increasingly 
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problematic. They further argue that, for students to truly “be active participants in learning 
from modern data and about the modern world”, they must “be able to integrate statistical and 
computational thinking” (p. 6). However, developing this kind of thinking “does not just happen” 
and must be carefully taught, taking “into account the difficulty of combining statistical and 
computational understandings” (p. 6). 

To remedy this, the NZSAEC signals its agreement with the proposal to add “Applied 
Mathematics” as a third subject in NCEA, which they see as “great opportunity … for a 
transformational step into the future”, though they recommend using a name without the 
“historical baggage” of “Applied Mathematics” (p. 17). They continue, “This new subject should 
enable ākonga to flourish in the rapidly changing world of data technologies, equip them with 
a broad base of computationally-driven modelling capabilities and connect to the world they 
live in in ways that will be obvious to ākonga” (p. 17).  

However, they argue for a far more substantive change to the curriculum itself: “we would like 
Aotearoa New Zealand to keep its world-leading position in curriculum development by 
embracing data science as the basis of the third Level 3 subject for the mathematics and 
statistics learning area” (p. 17, my emphasis). They argue that data science needs to exist as 
a subject in its own right, at least within NCEA, because treating it as a “topic area” in statistics 
and digital technologies “does not address the issue that targeted teaching and learning 
experiences are needed for ākonga to learn how to integrate statistical, computational, and 
mathematical thinking throughout the process of modelling” (p. 18).* Ākonga “cannot be 
expected to blend elements for themselves without carefully designed learning experiences 
that focus on inclusion for all ākonga and use relevant and meaningful social and cultural 
contexts” (p. 19). They acknowledge that this recommendation constitutes a large-scale 
change. “We need a reset and not a recycle”, a decision they write would be “bold” but 
“sensible” (p. 17).  

They argue that the introduction of data science could play a crucial role in improving student 
outcomes and re-engaging ākonga “who may have not been well served by our current 
education system” (p. 21). They write, “we have seen ākonga who did not believe they 
belonged in mathematics and statistics thrive in a computationally-based learning environment 
that carefully introduced code-driven tools to support creativity with modelling” (p. 19).  

It is worth highlighting that, like Te Apārangi, the NZSAEC advocates for a greater inclusion 
of te ao Māori in statistics education, noting for example that “A focus on asking about the 
‘whakapapa of your data’ provides just one of many ways to integrate Te Ao Māori 
perspectives and to draw on the mahi and expertise of Māori scientists and researchers, for 
example, the principles of Māori data sovereignty developed by Te Mana Raraunga’ (p. 7). 

*It is worth noting that the Education Group of the NZ Mathematical Society (NZMS) argue
against the creation of Data Science as a third subject in NCEA. In a letter to the Ministry, they
write, “Rather than creating a separate subject, we would encourage the use of examples,
motivations, and learning objectives related to data science to be integrated into these existing
subject areas [computing, mathematics, and statistics]”.
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Research Summary and Evaluation: 

Paper Title: PISA Mathematics Curriculum Document Analysis (MCDA) 

Paper Author: Dr Vince Wright 

Links: 

Pdf available at: I:\Pathways & Progress\NZC Work Programme\NZ 
Curriculum Refresh Programme\06 Content Knowledge Framework\05 
Maths\03 Research & Background 
Additional graphs: I:\Pathways & Progress\NZC Work Programme\NZ 
Curriculum Refresh Programme\06 Content Knowledge Framework\05 
Maths\03 Research & Background 

Evaluator’s Name: Eric Repphun 

1. Summary

Big Question 

This brief report is based on the results of the Program for International Student Assessment 
(PISA) Mathematics Curriculum Document Analysis (MCDA) study. It asks: how well does the 
intention of the New Zealand Curriculum (NZC) align with mathematics and statistics teaching 
in the classroom? The report also considers what can be done to improve this alignment. 

Context/Background 

The report was prepared after a series of Zoom meetings in 2020 and 2021. These meetings 
discussed and clarified the results of a 2019 PISA study that compared the curriculum for 
mathematics and the content of mathematics textbooks for thirteen-year-old students (Year 9 
in New Zealand) in nineteen OECD countries, including Aotearoa New Zealand, Australia, 
Hong Kong, the United States, Poland, and South Korea. 

The report relies on the 2018/2019 Trends in International Mathematics and Science Study 
(TIMSS) and also refers to international research. It also references a number of national 
curricula, especially those of Australia of Singapore. 

Specific Questions 

The report deals mainly with the question of whether or not classroom practice enacts the 
stated intentions of the NZC, but also asks how the NZC compares to the curricula of the other 
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nations in the study. It is important to note that, to compare “standards” – learning outcomes 
in the curriculum – with classroom practice, the MCDA study treats the content of textbooks 
as a “proxy for classroom practice” (p. 1). The author notes that this view of textbooks dates 
back to 1995, which was a profoundly different time in education. This calls into question any 
simple equivalence between what appears in a printed textbook and what teachers teach in 
their classrooms. 

Themes 

The report focuses on learning tasks that apply higher-order thinking to real-world situations, 
known by the acronym HAORL. The report also explores the tension between the intentions 
of a curriculum and how that curriculum is enacted in the classroom. He further asks how best 
to ensure that these intentions translate into on-the-ground teaching and learning, particularly 
in relation to HAORL tasks, which are a crucial part of mathematics and statistics education. 
 
The report also notes in a number of contexts that the NZC differs in significant ways to the 
curricula of the other nations in the study. For example, the NZC’s multi-year bands caused 
“considerable confusion” among researchers, many of whom were used to a more detailed 
year-by-year curriculum structure. He writes, “Interpretation of our current levels structure is 
problematic, even for experts” (p. 5). 

Conclusions/Recommendations  

The report concludes that “the MCDA project has found that implementation falls far short of 
intention and suggests that there is a significant gulf between the intended and enacted 
curriculum. That finding applies to all jurisdictions in the study, to varying degrees” (p. 3). This 
is certainly true, the author agues, of mathematics and statistics in New Zealand, for a number 
of reasons. While the curricula studied in the MCDA underline the importance of higher-level 
thinking, this intention is not realised in classrooms because the “intention of promoting higher 
order thinking was not explicit in achievement outcomes in nearly all curriculum statements” 
(p. 4, my emphasis). PISA studies have noted that curriculum intentions that are “open to 
interpretation” and “outcomes intended but not stated” in curriculum standards are rarely 
reflected in textbooks or in the classroom (p. 4). 

The report also concludes that the multi-year “bands” of the NZC are a significant point of 
difference for Aotearoa, but also notes that there exist “significant differences among 
jurisdictions in their curriculum standards. While the ‘big topics’ are uniform the breadth and 
pace of development varies considerably” (p. 2). The author specifically notes that the NZC 
offers a slower and more “balanced” pace than the “rapid acceleration in number and algebra 
that dominates the curriculums of many high achieving jurisdictions (e.g. Singapore)” (p. 5). 

The report recommends further research into a number of different areas about which we are 
currently underinformed. This includes exploring the relationship between the size and detail 
of curriculum documents and higher-order tasks applied to real-world contexts. Given that the 
NZC is relatively short and provides considerably less detail than most other curricula, such 
research could help to further understand if the form of the NZC hinders the development and 
use of HAORL tasks. The author also recommends further research into how the development 
of new technologies impacts on the teaching and learning of mathematics. The author points 
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to a lack of data about how mathematics and statistics are actually taught in New Zealand 
classrooms and notes that the day-to-day practices of teachers “warrant investigation” (p. 1). 

 
2. Evaluation 

Te Tiriti o Waitangi and/or Indigenous knowledge considerations.  

This report makes no mention of Te Tiriti or any other Indigenous knowledge considerations, 
suggesting the absence of such considerations in the MCDA research. 

What does this research tell us about outcomes for students? 

The report mentions students largely in the abstract, noting in passing, however, that some 
student outcomes in Aotearoa New Zealand have been declining. For example, the author 
notes that students struggled in the areas of numbers and algebra in the recent TIMSS. The 
report does note that the current NZC has a relatively small proportion of tasks that qualify as 
HOARL, which could perhaps suggest a lack of higher-level learning under the current NZC 
and, incidentally, in many other countries in the MCDA study as well. 

What does this research tell us about content (Understand, Know, Do)? 

The author argues that the MCDA project “provides important messages for the curriculum 
refresh” (p. 7). The report notes that the NZC has far less detail and is in general far shorter 
than other curricula in the PISA study. In the words of the report, the NZC is “small compared 
to documents with greater volume and specificity from other jurisdictions” (p. 1). The report 
notes that countries with “more detail and volume” in their curriculum refer to the desired 
HAORL more explicitly than in New Zealand, which may translate to more HAORL learning in 
the classroom. It also notes that while the idea of “twenty-first century skills” like 
communication are important in the NZC, it does not mention dispositions such as reflective 
thinking or creativity, which are singled out as important in many other OECD jurisdictions. 
 
More specifically, the report singles out the “extremely unusual” multi-year bands of the NZC 
as something that might need to be “re-evaluated”, especially in light of “our decline in scale 
scores over time in both PISA and TIMSS” (p. 7). The report strongly implies, but does not 
state outright, that the longer bands may lack sufficient clarity about what should be taught 
and when, which could contribute to declining student achievement. 
 
The report also notes that the content of the current NZC, which addresses higher-order and 
real-world tasks in the “introduction and stem” of each curriculum level, does not translate to 
much HAORL learning in the classroom because they are not mentioned explicitly in the NZC 
standards. For this reason, “Integration of higher order thinking into learning 
outcomes/achievement objectives appears to be a priority for the curriculum refresh. The 
proposed Level 1 NCEA mathematics and statistics standards are aligned to that direction” (p. 
7).  
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What does this research tell us about pedagogy? 

The report strongly suggests that the MCDA study points to a lack of quality curriculum-aligned 
resources available to teachers, which can make truly effective pedagogy difficult. The author 
calls for greater Ministry of Education involvement in the supply of resources as a way to 
counter this: “The MOE needs to explore mechanisms to either supply appropriate materials, 
possibly via electronic means, and/or to audit texts and websites for suitability, with a view to 
informing schools about alignment of the texts to NZC” (p. 7). 
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