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Acknowledgement of Country

We acknowledge and pay our respects to the traditional custodians of 
this land of the Gadigal people, of the Eora nation. 

Long before us, they lived, loved and raised their children on this land.

We also acknowledge all the Aboriginal and Torres Strait Islander 
families in our communities and amongst us today. We acknowledge, 

their deep physical and spiritual connections to their lands.

We come together today to learn, to share and to journey together.
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Stories from schools with 
creative and effective programs

How can teachers meet the challenges of promoting critical 
thinking and strengthening basic foundations in mathematics?

How can mathematics learning be lifted? 



• Andrea de Carvalho - Master Teacher, Education & Research Directorate, SCS

- Mathematics research and implications for teaching

• Bridget O’Neill - Instructional Specialist, St Anthony’s Clovelly

- Effective teaching strategies that improve mathematics learning for all students

• Anna Novak - Principal, St Anthony’s Clovelly

- Leading high expectations that maximise engagement and achievement
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Mathematics research and 

implications for teaching

Andrea de Carvalho



Mathematical Expertise and Excellence
• Systematic, longitudinal PL

• Workshops and in-situ 

• NESA Accredited

• Implementation - 2018

• 110+ primary schools

• Research based
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Subject Matter 

Knowledge

Knowledge to 
attend, interpret 
and respond to 
student thinking

Knowledge to 
design learning, 

teaching & 
assessment

CONCEPTUAL 
FRAMEWORK

Knowledge to 
balance new 
learning with 
practise and 

mastery

Knowledge to 
connect and 

sequence 
learning

THEORETICAL FRAMEWORK
(Christine Mae, 2016)



Six Key Principles of Mathematics Instruction
1: Articulating goals

2: Making connections

3: Fostering engagement

4: Differentiating challenges

5: Structuring lessons

6: Promoting fluency and transfer
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Design cognitively challenging tasks
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THE TASK ANALYSIS GUIDE (TAG) 
(Smith & Stein, 1998; 2011; 2015).

Describes the features of tasks at four 
levels of cognitive demand:
1. Memorisation
2. Procedures without Connections
3. Procedures with Connections
4. Doing Mathematics

THE SOLO TAXONOMY (SOLO) 
(Biggs & Collis, 1982; 2015)

Recognises five levels of sophistication from 
most naive to increasingly complex:
0. Pre-structural
1. Uni-structural
2. Multi- structural
3. Relational
4. Extended Abstract

CHALLENGE
I make collections for two numbers.

When I compare the collections, the difference is 
3.

• What might the two numbers be?

SUCCESS

Represent a number.

Represent a number that is 3 more or 3 less.

Draw and label a diagram showing the difference.

List other pairs of numbers with the same difference.

Explain what you need to do to the second number if 
you increase the first number by 5, and why.

Create a visual or number pattern using pairs of 
numbers with the same difference.

https://docs.google.com/document/d/174UiLi3CclchJ8z2eZ16mKMjteru7qR4JL78iLfSTiE/edit?usp=sharing
https://docs.google.com/document/d/1uxk4E354LfTXinbQl-ukeI9X0pL-jetC1qGSIUyVc34/edit?usp=sharing


What have we been learning?

What did you do well?

What could you do better?

What do you still need to practise?

The task is asking us to…

A good way to start...

CHALLENGE
Tom started with more money in savings 

than Christine. Together they had $2030.

Then, Christine increased her savings. 

Tom said, “If I decrease my savings by the 

same amount that you increased yours, our 

savings will be equal.” 

• By how much might Tom need to 
decrease his savings?

SUCCESS CRITERIA
List pairs of numbers with a sum of 2030.

Calculate one solution and describe the 
increase and decrease in words.

Record the solution as an equivalent number 
sentence and on a number line.

Identify multiple solutions, organise the 
information in a table and describe patterns.

Write a procedure that generalises how to 
find any solution.



Notice Student Thinking

• Anticipating

• Monitoring

• Selecting

• Sequencing

• Connecting
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Effective teaching strategies 

that improve mathematics 

learning for all students

Bridget O’Neill



Pose a ‘good’ question, problem or task

Share the learning intention 

Pose a ‘good’ question to activate cognition 

Minimise teacher talk

Clarify understanding

Share differentiated 
success criteria 

Set learning goals to 
inform practice

T

T
T
Identify and provide explicit teaching to 

enhance learning

Work collaboratively or interdependently

Use Success Criteria to guide learning

Observe, question and listen

Offer enabling and extending prompts

Provide feedback to students 
while they are in action

Teach and model the mathematics 
and the mathematical thinking

Share students insights

Provide feedback using criteria

Lead mathematical discussion

Practise to increase fluency with 
identified skills, processes or facts

Solve routine problems

Continue working on the initial task

Launch a new task

T
T

T



TALK MOVES
Teach - Share - Learn

Classroom talk is a powerful tool for teaching and learning. 
Rich, dialogic talk supports students in making sense of 
complex ideas.

Meaningful, targeted reflections on learning provide 
opportunities to practise new skills, apply understanding  
and build classroom cultures centred around meaning 
making. These strategies can be used by teachers to support 
rich conversations and meaningful sharing to SUMMARISE 
learning throughout the Mathematics lesson.

Adapted from the work of:
 Way, J. & Bobis, J. (2017). The literacy of mathematics. PETAA Paper, 208. Primary English Teaching Association Australia (PETAA), Sydney



WAIT TIME
Allows time for students to organise their thinking  
and consider their responses.

TURN & TALK
Students rehearse and clarify their responses 
before sharing with the whole group.

REVOICING 
Can be used to clarify meaning, highlight an 
important idea or reveal a misunderstanding.

REASONING
Encourages students to justify or elaborate their 
own thinking, providing evidence and listen to 
the thinking of others.

ADDING ON
Invites students to participate in the 
discussion by building on the ideas of others  
which helps build substantive conversation 
and promotes deeper reasoning.

REPEATING
Slows the pace of a lesson when concepts are 
complex or deserve extra attention. 
Adds emphasis to important ideas.

REVISE YOUR THINKING
Provides an opportunity to reflect on and
review learning

DIAGRAM TALK
Teachers make explicit the construction and
function of diagrams.

#
#
#
#
#
#
#
#
#
#
#
#
#
#


a b

c

d

e

For example,
Diagonals bisect vertices of a square.
Angle sum of a triangle is 180°.
Right-angled isosceles triangle - two 45°angles.
Equilateral triangle has angles of 60°.
There are 180° in a straight line.
Complementary angles have an angle sum of 90°.
Supplementary angles have an angle sum of 180°. 

Which ‘talk moves’ were useful to support your 
thinking?
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Pedagogical moves are teaching and learning 
strategies that can be selected to  maintain 

classroom environments that are focused on 
learning, improvement, challenge and support.

Pedagogical moves are founded on 
evidence-based research for increasing 

communication, reasoning, problem solving, 
understanding and fluency. They are practical 
adaptations of the noticing skills of attending, 

interpreting and responding to student thinking 
(Jacobs, 2010) and the 5 practices of 

anticipating, monitoring, selecting, sequencing 
and connecting (Smith & Stein, 2011). 

ATTEND TO - INTERPRET - RESPOND

*Practices are only effective when there is a clear, relevant goal and a task with the scope to prompt 
the mathematical thinking of the class.

PEDAGOGICAL MOVES



SHOWCASE SPACE

 

PAINT A POWERFUL IMAGE

PROVE IT

WOW MOMENT

When a student shares a theory that underpins an important 
mathematical idea, the teacher invites other students in the 
class to prove, disprove or build upon the theory in a way 

that will increase the understandings of the class. 

Some students are selected to work in special spaces that 
will be ideal for sharing with the class. For example, two 
students might work on a large whiteboard and another 

student might build a model in a central location. 

The teacher predicts key words and concepts that students 
will need to understand to access the learning intention, the 
task or success criteria. They prepare a picture, diagram, 

model or prop to make the language, concept, skill or 
expectation clear and visible rather than spoken.

When a student makes an important discovery, or 
demonstrates a key strategy, the teacher presents the 

student with a WOW card. This signals to the student and 
the teacher that the thinking is important and should be 

shared with the class. The student then rehearses what they 
will say prior to sharing with the class.

An ideal strategy for probing and 
increasing understanding, reasoning 
and communication.

A great strategy for preparing 
and maximising the sharing of 
students insights.

A great strategy to engage 
students in the task more quickly 
without too much teacher talk.

An effective strategy for 
recognising mathematical thinking 
and giving students time to prepare 
what they will share.

https://docs.google.com/document/d/1LB0P27_yenp_669nE21w_sIlP7oozi5QzNKBYT-3G_8/edit?usp=sharing


SPY WALK FISH BOWL

COMPARE CORNER MASTER CLASS

The teacher invites a student or students to go on a 
learning walk around the classroom, viewing the work of 

others, to identify if they are on track, how they might 
improve their work and who they could learn more from. It 

is a personalised gallery walk.

The teacher invites students to move to a location in the 
classroom when they have achieved a particular milestone in 

the success criteria. Students work with the next available peer 
to compare, confirm, test  or refine their thinking.

This is a useful strategy for empowering 
students to learn from each other, using 
the work of other students to confirm or 
challenge their own interpretations of a 
task. 

An ideal strategy to address 
misconceptions, take learning to the next 
level or explicitly teach an important point.

This is a great strategy for 
encouraging student communication, 
reasoning and debate. It emphasises 
the power of working with students 
who are at the same point in the task 
and giving and receiving peer 
feedback.

The teacher notices that a number of students require explicit 
teaching in relation to specific success criteria. A group is 

formed to receive input on a particular mathematical concept 
or skill in a way that supports them to engage further with the 

task.

As a result of close teacher monitoring, 
this dynamic strategy allows common 
student needs to be identified and 
responded to efficiently. It enables the 
teacher to provide brief, targeted 
instruction at the point of need.

The teacher identifies a student who can model or explain an 
idea that will contribute to the learning of the class. The class 

form a circle around the teacher and the student who is 
sharing so that they can clearly see and hear the 

mathematical thinking being highlighted. The teacher uses the 
student’s thinking as a starting point for explicitly teaching an 

important point.



Mathematics in Action at 
St. Anthony’s Primary School Clovelly
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https://docs.google.com/file/d/1C66n7GCVGUZvHWX-FrAF4Xm09EimtrwJ/preview
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Leading high expectations that 

maximise engagement and 

achievement
Anna Novak 



Context

• St Anthony’s Clovelly

- Single stream, Catholic, co-educational primary school

- 160 students

- Mathematics improvement agenda for five years
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Impact on Teachers

• Deeper knowledge of syllabus content.

• Enhanced use of appropriate pedagogies for teaching mathematics.

• Richer professional conversations justified by data.

• Greater confidence when reporting to parents.

• Demonstrate genuine enthusiasm and engagement in all things Mathematics!
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Impact on Parents
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• Improved grasp of what is being taught and when.

• Greater understanding of how maths is taught in contemporary classrooms.

• Regular exposure to student success and celebrations.

• Increased conviction in teacher competence.

• Acknowledgement of their children’s success through student awards.



Impact on Students
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Impact on Students - Year 6 2021
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Impact on Students - Year 6 2022
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Any questions?

andrea.decarvalho@syd.catholic.edu.au

bridget.oneill001@syd.catholic.edu.au 

anna.novak@syd.catholic.edu.au 

mailto:andrea.decarvalho@syd.catholic.edu.au
mailto:bridget.oneill@syd.catholic.edu.au
mailto:anna.novak@syd.catholic.edu.au
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