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Working Mathematically process: 
Reasoning

★ Understand reasoning as a process

★ Teach reasoning effectively

★ Assess reasoning consistently



Rationale

The Rationale draws on research regarding the positive impact of 
mathematics education when students enjoy learning Mathematics:

When students enjoy learning Mathematics, they develop a 
positive self-concept and become self-motivated learners
through active participation in appropriately challenging 
tasks. This can enhance their resilience in solving 
mathematical problems relevant to further education and
their everyday lives.



Aim

“The aim of Mathematics K–10 is to enable students to become 
confident users of mathematics, learning and applying the language 
of mathematics to communicate efficiently and effectively. 

They develop an increasingly sophisticated understanding of 
mathematical concepts and a fluency with mathematical processes 
that helps them to interpret and solve problems. 

Students make connections within mathematics and connect 
mathematical concepts with the world around them. They learn to 
understand and appreciate how mathematics is a relevant part of 
their lives.”





Professional Perusal!

Scan NSW Curriculum document: Reasoning in Mathematics K–6

https://tinyurl.com/NSWreasoning

★ How is ‘reasoning’ different to ‘explaining’?

★ What types of reasoning does the syllabus require students to learn?

“Reasoning is the glue that holds everything together, 

the lodestar that guides learning” (Kilpatrick et al., 2001, p.129).



Reasoning: Match Masters! https://tinyurl.com/reasonmatch

Reasons about 
quantity

Reasons about 
relations

Reasons about 
patterns

Algebraic reasoning Reversible reasoning Statistical reasoning

Reasons about 
spatial relations

Reasons about 
spatial structure

Reasons about 
spatial orientation

PROBLEM 9
e.g. Stage 2A Representing Number
Compare and describe the relative size of 
numbers by positioning numbers on a 
number line (Reasons about quantity)

PROBLEM 2
e.g. Stage 3B Multiplicative Relations
Determine a rule describing the 
relationship between the bottom number 
and the top number in a table (Algebraic 
reasoning)

PROBLEM 1
e.g. Stage 2A Multiplicative Relations
Create and continue a variety of number 
patterns that increase or decrease by a 
constant amount (Reasons about patterns)

PROBLEM 3
e.g. Stage 3A 3D Spatial Structure
Visualise and sketch three-dimensional 
objects from different views, including top, 
front and side views (Reasons about 
spatial orientation)

PROBLEM 6
e.g. Stage 3A 2D Spatial Structure
Recognise that triangles and quadrilaterals 
can be classified in more than one way 
(Reasons about spatial relations)

PROBLEM 4
e.g. Stage 2A Data
Represent the same dataset using more 
than one type of display and compare the 
displays (Statistical reasoning)

PROBLEM 5
e.g. Stage 2B Multiplicative Relations
Complete number sentences involving 
multiplication & division by calculating 
missing numbers (Reasons about 
relations)

PROBLEM 8
e.g. Stage 2A Partitioned Fractions
Recreate the whole unit from a fractional 
part (Reversible reasoning)

PROBLEM 7
e.g. Stage 2B 3D Multiplicative Relations
Use the associative property within 
multiplication to regroup the factors 
(Reasons about spatial structure)

https://docs.google.com/presentation/d/13h5w1XqfGsdeUIa26Der3WHcs5a-EUB6ZyRStyM3FHM/edit


Teaching reasoning: Three key actions 

Reasoning in the NSW Mathematics syllabus has been described as:
Using a variety of terms to characterise how a conclusion has been 
reached. These include terms such as analysing, deducing, justifying, 
explaining, inferring and generalising. The overabundance of terms has 
led many teachers to be unsure what mathematical reasoning means, 
often perceiving it as synonymous with explaining (Herbert et al. 2015).

reSolve website funded by the Australian Government Department of Education and managed by the Australian Academy of Science

https://www.resolve.edu.au/assessing-reasoning-teachers-guide?special_topic=83


Questions to encourage analysing



Questions to encourage generalising



Questions to encourage justifying

Nrich

https://nrich.maths.org/12672


Assessing reasoning: Rubrics

With thanks to St Patrick’s Mortlake

Video of student 
explaining reasoning



Assessing reasoning

ENABLING 
PROMPT:
Make as many 
Magic Vs as 
you can with 5 
at the vertex. 
Write the totals 
of the numbers 
on the arms. 

EXTENDING 
PROMPTS:
Can it be done 
with numbers 
2-6?
Generalise 
Sam’s 
conjecture to 
all sets of five 
consecutive 
numbers.







● Understanding reasoning

● Teaching reasoning

● Assessing reasoning

Moving forward with Working Mathematically

In what ways could reasoning 
support you with the teaching 

and assessment of other 
working mathematically 

components?

What is one thing you will 
do in your mathematics 

lessons tomorrow to 
include working 
mathematically 

processes?

Australian Curriculum Working Mathematically Resources

https://www.australiancurriculum.edu.au/resources/mathematics-proficiencies/portfolios/reasoning/

