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Types of Knowledge

Knowledge

Declarative Knowledge

Conceptual knowledge 
or understanding

I know that…

Transfers across 
multiple situations

Foundation for 
understanding and 
applying procedural 

knowledge
Essential for critical 

thinking and problem 
solving

A network of related 
concepts and 
statements

Procedural Knowledge

Skills

I know how…

I can…

Discrete skills or 
procedures

A sequence of steps

Building blocks / layers 
to connect to 

declarative knowledge



Big Ideas in Number by Di Siemon

Declarative Knowledge in Mathematics

“a statement of an idea that is 
central to the learning of 

mathematics, one that links 
numerous mathematical 

understandings into a coherent 
whole”



• Counting tells how many items there are altogether. 
When counting, the last number tells the total number of 
items; it is a cumulative count. (cardinality)

Example Knowledge Statements

• Numbers can be represented using objects, words, and 
symbols

• Some basic addition and multiplication facts can be 
found by breaking apart the unknown fact into known 
facts. Then the answers to the known facts are 
combined to give the final value.

• Two numbers can be added in any order; two numbers 
can be multiplied in any order (commutativity)

Charles, 2005

https://jaymctighe.com/wp-content/uploads/2011/04/MATH-Big-Ideas_NCSM_Spr05v73p9-24.pdf


• Scaffolding / supports / tools

Differentiation practices

• Concrete – Representational – Abstract 

• Differentiating the process, product, approach to task

• All developing the same declarative knowledge – the 
same conceptual understanding about mathematics

• Questions / prompts that extend thinking and connections



Big Idea – Numbers can partitioned into their place values

Differentiated Whole Class Instruction



Big Idea – Part-total relationships link addition and subtraction

Differentiated Whole Class Instruction



Big Idea – Numbers can be partitioned to multiply

Differentiated Whole Class Instruction



Additive Thinking – Grade 1

Connecting skills to Big Ideas 
(Knowledge statements)



Multiplicative Thinking – Grade 3

Connecting skills to Big Ideas 
(Knowledge statements)



The critical importance of reflection

What I am 
doing

What I know 
about 

mathematics

https://education.wm.edu/centers/sli/events/math-day/question-stems_crisher.pdf


• In what way/s are you or your school currently addressing the 
following:
• Big Ideas in maths / Conceptual Development

• Differentiating during whole class teaching

• What changes could / would you like to make based on what 
you have heard so far?

Pause - Reflection



Procedural Knowledge (Skills) 
in Mathematics

Nahdi and Jatisunda, 2020

• Can be referred to as procedural fluency

• Understanding of the rules and routines of mathematics

• Knowing the series or sequence of steps to follow to solve 
problems

• Knowledge of the algorithmic skills, techniques and 
methods

• WHAT to use, HOW to use it and WHEN to use it

https://iopscience.iop.org/article/10.1088/1742-6596/1477/4/042037/pdf#:~:text=Procedural%20knowledge%20is%20a%20series,when%20to%20use%20various%20procedures.


Procedural Knowledge (skills) 
in Mathematics

Graphic Source: Innovamat

https://blog.innovamat.com/en/routine-octahedron-fluency-in-the-classroom/


Guided / Independent Practise

Teacher

• Explicitly teaching student/s 
about skill

• Guiding student/s to practise 
skill

• Connecting skill to big idea / 
knowledge statement

Student/s

• Working with the teacher to 
learn about a skill

• Independently or 
collaboratively practising skill 
to achieve procedural fluency



• Addition skill progression

Skill Progressions



• Multiplication skill progression

Skill Progressions



Identifying point of need -



Identifying point of need – prove its



Goal setting process
• Based on assessment data

• From the learning progression

• Targeted explicit teaching

• Making connections to big ideas

• Independent Practise

• Practise during whole class teaching

• When working with the teacher

• Prove its

• EA post tests



Planning in action



• 10 minutes Daily Review of foundational year level skills

Possible structure to address 
knowledge and skills

• 20 minutes Whole Class

                            Explicit Teaching of Knowledge / Concepts

                            Differentiated student work addressing the 

   SAME Big Idea

• 20 minutes Small group / Individual

                            Explicit Teaching of Skills to small groups / 

                            individual students based on point of need

   Independent Practise



• 10 minutes Daily Review of foundational year level skills

Alternative structure to address 
knowledge and skills

• 10-15 minutes Whole Class 

                            Explicit Teaching

   Concept Development 

• 10-15 minutes Whole Class

                            Explicit Teaching and Guided Practise

                            Skill Development

• 10-15 minutes Small group / Individual

                            Explicit Re-teaching of Skills to small groups / 

                            individual students based on point of need

   Independent Practise



Non-negotiables

• KNOWLEDGE
• Breakdown of the knowledge 

statements explicitly taught at 
each year level

• Statements are repeated and 
layered – the same knowledge 
statement is taught with an 
increasing expectation of 
understanding or related skill

• Knowledge statements are 
connected to relevant skills – 
across all year levels

• Increasing understanding of 
knowledge develops over time

• SKILLS
• Breakdown of the skills into a 

granular level

• Clear expectations of 
achievement for each goal

• Develop in a sequential 
progression

• Linked to year levels / 
curriculum

• Linked to assessments

• Taught at point of need

• Require practise to achieve 
procedural fluency



• Looking at the non-negotiables for both knowledge and skills:

• What might be a starting point for you or your school going forward?

• Will your focus be on developing practice with teaching knowledge or 
skills, or are you ready to tackle both?

• What current practices can you leverage to make small changes that 
may have a large impact?

Pause - Reflection



Recommended Further Reading – Big Ideas

https://jaymctighe.com/wp-content/uploads/2011/04/MATH-Big-Ideas_NCSM_Spr05v73p9-24.pdf
https://www.education.vic.gov.au/Documents/school/teachers/teachingresources/discipline/maths/teaching-with-the-big-ideas-in-mathematics.pdf
https://myresources.education.wa.edu.au/docs/default-source/resources/first-steps-mathematics/number-book-1.pdf?sfvrsn=20cbf15e_1


Recommended Further Reading – Skill progression

Maths Scope and Sequence Shaping Minds Australian Curriculum

https://www.australiancurriculum.edu.au/media/3635/national-numeracy-learning-progression.pdf
https://shapingminds.com.au/maths-curriculum/
https://myresources.education.wa.edu.au/docs/default-source/resources/first-steps-mathematics/number-book-1.pdf?sfvrsn=20cbf15e_1


Questions?

Zahra Harvey – Learning Specialist 

Lysterfield Primary School

zahra.harvey@education.vic.gov.au

@zahraharv

Zahra Harvey

mailto:zahra.harvey@education.vic.gov.au
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