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Pāngarau Learning Matrix  
 
 

 
Kei hopu tōu ringa ki te aka tāepa, engari kia mau ki te aka matua 

 
This whakataukī derives from the original Marautanga: pāngarau, developed in 1992-5 It 
was the first ever Marau developed in te reo Māori. 
The foundation of the aka matua, is the aspiration to develop successful pāngarau learners, 
who will grow as competent and confident learners, effective communicators in the Māori 
world, healthy of mind, body and soul and secure in their identity, and sense of belonging. 
They will have the skills and knowledge to participate in and contribute to Māori society and 
the wider world.  
 
This learning matrix also emphasises the socio-cultural aspects of teaching and learning. The 
home, community, culture and hapū of the learner all contribute to their learning. This 
means that for learners to succeed, the school, home, hapū, iwi and community must work 
together effectively. The ideas in this matrix uphold the cultural identity and heritage of 
learners and their families. They include the many threads - academic, social, linguistic, 
emotional, and cultural - that are experienced when learners in Māori-medium are involved 
in making pāngarau decisions in their lives.  
 
Throughout time, people have developed knowledge about how different aspects of their 
worlds relate to each other. This is the basis of pāngarau (referred to as mathematics and 
statistics in this document). Māori ancestors were knowledgeable about the pāngarau in the 
reflected in the aspects of the children of Ranginui and Papatūānuku. This knowledge was 
important in everyday activities such as building, sailing and navigating, gardening and 
trade.  
 

During European settlement, our ancestors fully participated in new opportunities such as 

commerce. Pāngarau knowledge was important to their success in these new endeavours. 

Over time, pāngarau has developed throughout the world, but has remained as an important 

body of knowledge in all aspects of our lives. Wherever one turns, pāngarau can be seen in 

our daily lives, across the school curriculum, and in many career pathways. 
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Numeracy is the ability to access, use, interpret and communicate mathematical and 
statistical information and ideas, in order to engage in and manage the mathematical and 
statistical demands of a range of situations in learning and everyday life. This includes 
participatory citizenship, a range of sociocultural contexts, and work.  
 
Numeracy involves a set of social practices within a particular culture and context. 
Numeracy-informed decisions are often informed by social norms so in many situations there 
can be a need to explain, and even justify, a particular solution.  
 
Applying numeracy can be useful in exploring cultural identity issues. It can also support 
thinking critically and evaluating media, social perspectives, and historical events.  
 
Numerate people interweave mathematical and statistical processes and content and 
communicate mathematically.  The integration of processes, content and communicating 
and contextualisng (socio-cultural) supports numerate people to find solutions and 
outcomes.  
 

Fig.1 A four-strand matrix helps illustrate the weaving of the content and process strands with the 
linguistic and socio-cultural strands. 
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Process Ideas 

Process Idea 1:  
Formulate situations using pāngarau 

Significant Learning: 
 
Learners:  

• determine the pāngarau needed to meet the demands of a range of situations.  
• formulate and enact a plan to use pāngarau. 
• select appropriate representations of the pāngarau, e.g., graphs, tables, diagrams, 

equations or expressions. 

Process Idea 2:  
Use pāngarau in a range of meaningful situations 

Significant Learning: 
 
Learners: 

 

• select and apply mathematical/statistical concepts. 

• select and use an appropriate mathematical/statistical approach (including digital 

calculations). 

• use a degree of precision, including estimation, appropriate to the situation. 

 

Process Idea 3: 
Interpret and evaluate the reasonableness of pāngarau situations 

Significant Learning: 
 
Learners: 

• discern the reasonableness of solutions, outcomes and approaches while reflecting on the 
methods chosen to attain them.  

• provide evidence-based conclusions.  
• use critical judgements in relation to statements based on mathematical/statistical ideas.  
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The language of pāngarau: Te reo matatini o te Pāngarau 
Reasoning and communicating mathematically in te reo Māori.  

Significant Learning: 
 
Learners: 

 
• communicate pāngarau ideas using syntax and semantics (pragmatics) appropriate to the 

situation. 
• communicate pāngarau ideas in a variety of ways (written, spoken, visual). 
• communicate the unique Māori representations of pāngarau to express mathematical ideas 

creatively and/or precisely. 
 

 
Pāngarau includes socio-cultural elements 
Identify and interpret socio-cultural elements in pāngarau situations/contexts. This includes linking 
mathematics, culture and community (for example, through a cultural symmetry framework). 

Significant Learning: 
 
Learners: 

 
• localise and connect pāngarau to socio-cultural contexts. 
• identify socio-cultural assumptions underpinning the various contexts/situations. For 

example:  
o what are the underlining attitudes, beliefs values of the people involved in the 

situation? 
o what are the benefits/risks to individuals, whānau involved in the pāngarau 

situation? 
o how does the application of pāngarau in the situation serve needs of 

Papatūānuku? 
• understand the role of mātauranga Māori and Ahurea (culture) in the pāngarau situation. 
• contextualise situations e.g. everyday life, participatory citizenship, work. This can be for 

a range of purposes such as enabling informed decision-making or to help improve 
people’s lives. 
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Content Ideas (linked to Te Tīrewa Ako: Pāngarau) 

 

 

1. Fluently and flexibly solve problems that require operations on numbers, understanding the 
relative size of those numbers, and making sense of the answer in context. (Te Whakaaro 
Tāpiri; Whāinga 10, Whakaaro Whakarea Whāinga 9 & 10) 

2. Recognise and work with mathematical relationships. (Te Tauira me te panga Whāinga 6 
& 7) 

3. Understand and use the spatial properties and representations of objects. (Te Āhuahanga; 
Whāinga 8 & 9) 

4. Understand and use systems to locate and navigate. (Te Āhuahanga; Whāinga 8 & 9) 
5. Use numbers and units to measure and express attributes of objects and events as 

quantities, to a degree of precision appropriate to the context. (Te Ine; Whāinga 6 & 7) 
6. Understand and reason with statistics and data. (Te Tauanga; Whāinga 8) 
7. Use probability to interpret situations that involve elements of chance. (Te Tūponotanga; 

Whāinga 5) 

 
The Pāngarau benchmark is aligned to the following three frameworks: 

1. Upper level 4 and lower level 5 of the Marautanga Pāngarau  

Achieving upper level 4/lower level 5 in the mathematics/statistics learning area means that 
learners can clearly demonstrate competence at level 4 and are working within level 5 of the 
Curriculum. 
 

2. Upper levels of Tīrewa Ako Pāngarau 

This is the framework currently under development that shows the learning progression of 
pāngarau from year 1 to 10. They provide a description of successively more sophisticated 
ways of thinking about pāngarau and are based on Big Ideas. Big ideas reflect the most 
important aspects of learning and link numerous pāngarau understandings and ideas together. 
Tīrewa Ako also reflects that having the correct mathematical language is the first step to 
connecting and communicating mathematical ideas. 

 

3. Upper step 5 of the Learning Progressions for Adult Numeracy (LPAN) 

The LPAN outlines numeracy progressions for New Zealand adults to work and participate 
effectively in a modern knowledge society. 
 

(see: https://ako.ac.nz/assets/Knowledge-centre/ALNACC-Resources/Learning-

progressions/682d9852b0/Learning-progressions-numeracy.pdf ) 

 

 

 

 

 

 

https://ako.ac.nz/assets/Knowledge-centre/ALNACC-Resources/Learning-progressions/682d9852b0/Learning-progressions-numeracy.pdf
https://ako.ac.nz/assets/Knowledge-centre/ALNACC-Resources/Learning-progressions/682d9852b0/Learning-progressions-numeracy.pdf
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The interwoven tātai content and cultural ideas are: 
 

Whenu Cultural concepts Pāngarau concepts 

Te Tatau (Quantification) 

 
Te Pūnaha Tau 

The use of a culturally located ways to 

compare and order. It may involve 
recoding quantity, special number words 

and names. 
 

Māori specific ways of 

quantifying/representing quantities, bases, 
syntactic structures, dialectal differences 

 

Number systems are created to 

quantify groups, objects, and parts 
of objects, in response to 

increasingly sophisticated situations.  
 

Fluently and flexibly solve problems 

that require operations on numbers, 
understanding the relative size of 

those numbers, and making sense of 
the answer in context. 

 

Te Tauira me ngā pānga 
 

(Patterns and 
relationships) 

Regardless of where you are, there are 
many types of patterns. There are also 

many relationships between phenomena. 

The connection between variables either 
in words, charts, equations, 

simultaneous equations or graphs to 
show the relationship between variables. 

Demonstrate the relationship between 

numbers, measurements and phrases 
with symbols / phrases and non-symbols 

/ phrases 

Te Hoahoa (Designing) Creating a shape or design for an object or 
for any part of the spatial environment. 

This may involve making the object, 
planning it as a mental template, or 

symbolising it. 
 

Spatial objects, including shapes and 
patterns, can be defined and classified 

by their properties – that is, by the 
relationships between features of the 

shapes and patterns, including 
symmetries and transformations. 

 

Understand and use the spatial 
properties and representations of 

objects. 

Te Ahunga, Te 
whakataunga (Spatial 

orientation) 

Exploring the spatial environment and 
conceptualising and symbolising that 

environment, with models, diagrams 
drawings, stories, words or other means. 

Understand and use systems to 
locate and navigate. 

 

Te Ine 

(Measurement) 

Quantifying qualities for comparing and 

ordering, using objects (the body) or 
artefacts as measuring devices with 

associated units or measure-words. 

Use numbers and units to measure 

and express attributes of objects and 
events as quantities, to a degree of 

precision appropriate to the context. 

Chance and data Find ways to account for the existence of 
phenomena, be they religious, animistic or 

scientific. 

Collecting, presenting and analyzing data 
related to a topic to gain an 

understanding of that topic, review to 
identify useful and less useful features. 

 

Probability is a prediction or measure, 
whether or not a situation arises. 

Probability can be determined by 
calculation or by experiment. 
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Learners at the benchmark demonstrate the mathematical/statistical processes 
through: 

 

1. Reasoning and communicating mathematically. Pāngarau is communicated using 
specialised terms, syntax and semantics (pragmatics). It can be communicated in a 
variety of ways using many different representations and is used to express 
mathematical ideas precisely 
 

a. Uses the specialised pāngarau register (the terms, syntax, 
semantics/pragmatics) appropriate to the situation. 

b. Can use verbal, written, symbolic and/or visual representation to convey 
or expound on a mathematical concept. 

 

2. Contextualising the situation  
 

a. The situation is localised to meet the needs of the whānau, community 
hapū and iwi. 

b. Can identify socio-cultural assumptions underpinning the various 
contexts/situations. 

c. Can identify the values and attitudes that influence pāngarau decisions. 
d. Can identify relevant tikanga and mātauranga elements 

 

3. Fluently and flexibly solving problems that require operations on numbers, 
understanding the relative size of those numbers, making sense of the answer 
and recognising the degree of precision required for the context.  
 
They can choose an appropriate calculating approach from written, mental or 
digital. They work with whole numbers to billions, fractions, decimals to 3 places, 
percentages and integers. The problems they solve include commonly 
encountered rates, ratios and powers. 
 

a. The following fall outside the benchmark:  
 

• Multiplying and dividing fractions, negative and fractional 
exponents, properties of exponents, exchange rates, compound 
interest, reverse percentage problems  

 
4. Recognising and working with mathematical relationships (linear, simple 

exponential and step function) that are represented as graphs or word rules and 
find unknown values for a given relationship. 
 

a. Clarification of the benchmark: 
 

• Simple exponential is to cover the types of situations that people 
encounter in everyday life e.g. pandemics, population growth, 
cooling of substances 
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• Step functions that are commonly used, e.g. parking rates 

 

b. The following fall outside the benchmark: 
 

• Drawing graphs  
 

5. Understanding and using spatial features and representation of objects, including 
symmetry and transformation, to design for purpose. They make connections 
between representation of objects in simple 2D and 3D. 
 

a. The following fall outside the benchmark: 
 

• Working with cross-sections 
 

6. Understanding and using systems to navigate, position and orientate themselves. 
 

a. Clarification of the benchmark  
 

• They have a way to navigate between points and describe position 
and orientation, situations that explore this content idea must 
allow for flexibility in the system being used  
 

• Not expected to see evidence of using SSW for example or 
bearings 
 

7. Using numbers and units to measure and express attributes of objects as quantities, 
to a degree of precision appropriate to the context, and use and interpret results of 
the measurement, including timetables and time charts. They can select appropriate 
units and convert between metric measures for the same attribute. They can solve 
measurement problems in practical contexts (perimeter, volume (cuboids only), area 
(rectangles, parallelograms, triangles), mass, and temperature). 
 

a. The following fall outside the benchmark:  
 

• Measurements associated with circles  

 

8. Understanding and reasoning with statistics and data by recognising, and using 
appropriate data displays to investigate questions or claims for summary, 
comparison, and simple time series situations.  They can interpret data displays 
using features such as spread, clustering or frequency, centrality, and outliers. They 
can evaluate statements and representations made by others based on provided 
data.   
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a. The following fall outside the benchmark – guidance for assessment 
writers: 
 

• Sampling, sample to population inference, calculating the mean, 
gathering and organising data (add to list as things crop up that 
we haven’t thought about) 
 

9. Using probability to interpret situations that involve elements of chance by 
interpreting everyday probabilities such as chance, simple risk and odds. They use 
the language of probability to describe outcomes. 
 

a. The following fall outside the benchmark – guidance for assessment 
writers: 
 

•  Doing experiments and comparing with theoretical models  
 


