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Introduce yourself!

What’s have you recently seen 
working really well in the 
mathematics space in either your 
• home
• classroom

team
• school



Students are successfully engaged in 
mathematical problem-solving when...

Share your thoughts in 20 words





What does mathematical problem-solving         
look like in our classrooms? 
• Are students provided with opportunities to solve challenging 

problems?
• What mathematical language and vocabulary are used across 

the school when students approach and solve challenging 
problems?

• In what ways do students interpret problems, select and 
justify strategies, monitor their progress, and adapt their 
approach when needed?

• How are students encouraged to reflect on, check and justify 
the reasonableness of their solutions?



Learning Intention

We will deepen our understanding of what effective 
mathematical thinking and problem-solving looks 
like in classrooms by:
•  thinking deeply together about research, 
•engaging in collaborative dialogue, and 
•analysing classroom evidence through the lens of 

our Problem of Practice.



We will be successful when we can:

• recognise evidence of effective mathematical problem-solving.
• distinguish between engagement and rigorous mathematical 

thinking.
• identify how mathematical language, classroom talk, worthwhile 

tasks and teacher moves support students' thinking.
• use classroom evidence to deepen our understanding of effective 

mathematical problem-solving.
• identify next steps for JPPS and our own practice and leadership.



PoP aligns closely with the NSW Mathematics
 K–10 Syllabus and the proficiency strands 

• Strategic competence -  ability to formulate, 
represent and solve mathematical problems

•  Adaptive reasoning – capacity for logical 
thought, reflection, explanation and 
justification

• Productive disposition – habitual inclination 
to see maths as sensible, useful and 
worthwhile couples with a belief in diligence 
and one’s own efficacy. 



It's not just about problem solving.

It's about the quality of mathematical thinking that 
problem solving reveals.

It’s about the difference between classrooms where 
students are doing mathematics  and classrooms 
where students are thinking mathematically.



It's about metacognition
• Almost every question relates to students thinking about their 

thinking.

• The task – Does it create opportunities for genuine mathematical 
thinking? 

• Metacognition – How do students plan, monitor and evaluate their 
thinking as they work through the task?

                     How are students being supported to do this?



It's about the metacognitive behaviours that 
occur during problem solving.
Problem of Practice Metacognitive process

Are students provided with opportunities to solve 
challenging problems?

Opportunities to engage in thinking that requires 
planning, monitoring and evaluating.

What mathematical language and vocabulary are 
used...?

Language that enables students to articulate and 
regulate their thinking.

How do students interpret problems, select and 
justify strategies, monitor progress and adapt their 
approach?

Planning, monitoring and regulating cognition.

How are students encouraged to reflect, check and 
justify the reasonableness of their solutions?

Evaluating and reflecting on thinking.



Mathematical language
Research consistently demonstrates that:

Mathematical vocabulary is a significant 
predictor of mathematics achievement. 

Understanding the Relation between Mathematics Vocabulary 
and Mathematics Performance: A Meta-Analysis
Lin, Xin; Peng, Peng; Zeng, Jiangang
Elementary School Journal, v121 n3 p504-540 Mar 2021



Mathematical language
Research consistently demonstrates that:

Students who possess a strong understanding 

of mathematical language are better able to 

interpret problems, reason mathematically, 

communicate their thinking and solve complex 

tasks.

Understan ding the Relation between Math ematics Vo cabulary and Mathematics Performance: A Meta-Analysis
Lin, Xin; Peng, Peng; Zeng, Jiangang
Elementary School Jo urnal, v121 n3 p504-540 Mar 2021



Mathematical language
Research consistently demonstrates that:

Importantly, the relationship between vocabulary and achievement is 

strongest for mathematical problem-solving, suggesting that explicit 

attention to mathematical language should be an integral part of 

mathematics instruction rather than an add-on.

Understanding the Relation between Mathematics Vocabulary and Mathematics 
Performance: A Meta-Analysis
Lin, Xin; Peng, Peng; Zeng, Jiangang
Elementary School Journal, v121 n3 p504-540 Mar 2021



Maths Language
A 2018 study focused on math word problems concluded that:

Primary school students with strong language comprehension skills 

but weaker math skills consistently outperformed peers who had 

strong math skills but weaker language comprehension skills.

Text Comprehension and Oral Language as Predictors of Word-Problem 
Solving: Insights into Word-Problem Solving as a Form of Text Comprehension
Lynn S Fuchs , Jennifer K Gilbert , Douglas Fuchs , Pamela M 
Seethaler, BrittanyLee N Martin

https://pubmed.ncbi.nlm.nih.gov/?term=%22Fuchs%20LS%22%5bAuthor%5d
https://pubmed.ncbi.nlm.nih.gov/?term=%22Gilbert%20JK%22%5bAuthor%5d
https://pubmed.ncbi.nlm.nih.gov/?term=%22Fuchs%20D%22%5bAuthor%5d
https://pubmed.ncbi.nlm.nih.gov/?term=%22Seethaler%20PM%22%5bAuthor%5d
https://pubmed.ncbi.nlm.nih.gov/?term=%22Seethaler%20PM%22%5bAuthor%5d
https://pubmed.ncbi.nlm.nih.gov/?term=%22Martin%20BN%22%5bAuthor%5d


Why this matters in today’s math classrooms 

The goal isn’t just mastery of procedures

It’s nurturing students who think like mathematicians.

This means moving beyond just computation and 
encouraging learners to tackle meaningful, context-rich 
problems.



Why This Matters

Research shows that, compared to traditional instruction, 
a problem-solving focus leads to:

➢Stronger conceptual understanding

➢Greater flexibility in thinking

➢Improved long-term retention
➢Students developing the tools not just to do math, 

but to understand and apply it.





Reconnecting with our prior learning

THE RESOURCE THE ONE BIG IDEA WHY IT MATTERS TO THIS 
PROBLEM OF PRACTICE. 



Small Group 
Task

How might your selected 
resource help us to interpret 
John Purchase Public School's 
Problem of Practice and the 
evidence we might observe in 
classrooms?



Groups 
negotiate 
three 
statements

Looking across all the 
resources you chose

What are the three 
beliefs you think are 
important about 
mathematical problem-
solving?



Emerging Themes

Which ideas kept 
appearing, even though 
people chose different 
resources?



Emerging theme Ideas appearing across the groups 

1. Productive struggle 
and high expectations 

Being comfortable “in the pit”; waiting time; resisting rescuing; mistakes as 
learning; effort over excellence; expecting students to work hard and struggle; 
challenge for all 

2. Reasoning, justifying 
and making thinking 
visible 

Reasoning opportunities; communicating thinking; demonstrating understanding 
in different ways; recording thinking through pictures/representations; planned 
questions leading to reasoning; getting to justification 

3. Mathematical 
language, talk and 
collaboration 

Conversations about thinking; communicating reasoning; peer learning; 
mathematical language and vocabulary; learning from each other 

4. Worthwhile challenge 
and task design 

Multiple entry points; non-routine problems; opportunities for reasoning; flexible 
strategy use; challenge appropriate to learners; cognitive load; building schemas 

5. Connections, 
strategies and reflection 

Prior knowledge; connections; schemas; flexible strategies; breaking down 
problems; reflection; making connections between peers and ideas 

 



Group Activity: Choice of 4 short readings

1. Habit of mind
2. The impact of vocabulary 

on numeracy
3. Teaching about problem 

solving
4. Problem solving process



Identify some key ideas to share 

What might this look like in the classroom?

• What might students be doing and saying?
• What might teachers be doing and saying?
• What are the qualities of the task?



What might be happening in a lesson 
involving the problem solving process? 

Stage What might students be doing and 
saying?

What might teachers be doing and 
saying? What are the qualities of the task?

Interpreting the problem Reading carefully, Asking students to explain the 
problem before solving, 

Selecting strategies "Why did you choose that strategy?"

Monitoring progress Asking questions that prompt 
reflection rather than giving answers

Adapting their approach Valuing productive struggle, 

Justifying thinking convincing others, 



What might the problem solving process 
look like? 

Stage What might students be doing? What might teachers be doing?

Interpreting the problem

Reading carefully, identifying what is known 
and unknown, representing the problem with 
diagrams or models, restating the problem in 
their own words

Asking students to explain the problem before 
solving, encouraging multiple representations, 
prompting students to identify important 
information without telling them what to do

Selecting strategies

Choosing an appropriate strategy (e.g. drawing 
a diagram, making a table, looking for a pattern, 
working backwards, using concrete materials), 
explaining why they chose it

Encouraging students to choose rather than 
directing a method, asking "Why did you 
choose that strategy?"

Monitoring progress
Checking whether the strategy is working, 
recognising mistakes, deciding whether to 
continue or change approach

Asking questions that prompt reflection rather 
than giving answers, encouraging students to 
pause and evaluate their progress

Adapting their approach
Trying another strategy when stuck, using 
feedback from peers or the teacher, combining 
strategies, persevering

Valuing productive struggle, encouraging 
flexibility, helping students reflect without 
removing the challenge

Justifying thinking
Explaining why a strategy works, convincing 
others, comparing methods

Asking students to justify and compare 
solutions rather than simply sharing answers



Richard Elmore would 
argue that we're not going 
into classrooms to judge 
whether teachers are 
using "good strategies” or 
are just solving a problem.

We are looking at 
how the interaction 
between the 
teacher, the 
students and the 
mathematical task 
supports the 
development of 
strategic problem 
solvers.





Our focus is not simply how are students  
solving mathematical problems.

Our focus is on how the interaction 
between the

•  mathematical task, 

• the teacher's actions, 

• students' thinking 

develops increasingly strategic, 
flexible and reflective mathematical 
problem solvers.



Instructional Round’s principle:
If you change one part of the instructional core, 
you must change the other two.

For example:
If you want increasingly strategic, flexible and reflective 
mathematical problem solvers.
• ...what mathematical tasks do they need? 
• ...what teacher actions are required? 
• ...what will students actually be doing? 



ROUNDS OBSERVATIONS
We are collecting evidence about our 
shared Problem of Practice. 
We are  not evaluating individual teachers or lessons. 

Our job is to understand how the interaction between the mathematical task, the 
teacher's actions and students' thinking supports the development of strategic 
mathematical problem solvers.

• We observe practice, not people. 
• We describe before we evaluate. 
• We collect evidence that helps us understand the Problem of Practice.



Student Questions – 
You each ask 1 student at the end of the lesson.
• What are you learning here?  (clarity)
• How do you know you're on the right track?  (Clarity - what does 

success look like?)
• If you get stuck, what can you do? (agency)
• What has made you really think hard today? (challenge)
• What maths words or ideas have you been using today?



Students formulate and solve problems when they 
use:
• use mathematics to represent unfamiliar or meaningful situations 
• design investigations 
• plan their approaches
• apply their existing strategies to seek solutions  
• verify that their answer are reasonable. 



Students are reasoning mathematically when they:
• explain their thinking
• deduce and justify strategies used and conclusions reached, 
• adapt the known to the unknown, transfer learning from one 

context to another
• prove that something is true or false
• compare and contrast related ideas 
• explain their choices. 



Problem Solving and Reasoning

Problem Solving
Students develop the ability to
• make choices
• interpret
• formulate
• model and investigate problem 

situations
• communicate solutions effectively

Reasoning 
Students develop an increasingly
sophisticated capacity for logical thought 
and actions, such as:
• analysing
• evaluating
• proving 
• explaining 
• Inferring
• justifying
• generalising



Our beliefs about 
mathematical 

problem solving

Students are successfully 
engaged in mathematical 
problem-solving when they 
reason, justify, reflect and adapt 
their thinking through worthwhile 
“Goldilocks” mathematical tasks. 
Teachers play a key role in setting 
the task to meet student need 
based on their ongoing formative 
assessment; and using questions 
and feedback to prompt students 
to reach deeper levels of thinking. 


	Slide 1: John Purchase PS IR Term 3 2026  Mathematical Problem Solving
	Slide 2: Introduce yourself!
	Slide 3: Students are successfully engaged in mathematical problem-solving when...
	Slide 4
	Slide 5:  What does mathematical problem-solving         look like in our classrooms?  
	Slide 6: Learning Intention
	Slide 7: We will be successful when we can:
	Slide 8: PoP aligns closely with the NSW Mathematics  K–10 Syllabus and the proficiency strands 
	Slide 9: It's not just about problem solving. 
	Slide 10: It's about metacognition
	Slide 11: It's about the metacognitive behaviours that occur during problem solving.
	Slide 12: Mathematical language
	Slide 13: Mathematical language
	Slide 14: Mathematical language
	Slide 15: Maths Language
	Slide 16: Why this matters in today’s math classrooms 
	Slide 17: Why This Matters 
	Slide 18
	Slide 19: Reconnecting with our prior learning
	Slide 20: Small Group Task
	Slide 21: Groups negotiate three statements 
	Slide 22: Emerging Themes
	Slide 23
	Slide 24: Group Activity: Choice of 4 short readings 
	Slide 25:  Identify some key ideas to share   
	Slide 26: What might be happening in a lesson involving the problem solving process? 
	Slide 27: What might the problem solving process look like? 
	Slide 28: Richard Elmore would argue that we're not going into classrooms to judge whether teachers are using "good strategies” or are just solving a problem. 
	Slide 29
	Slide 30:  Our focus is not simply how are students  solving mathematical problems.
	Slide 31: Instructional Round’s principle: If you change one part of the instructional core, you must change the other two. 
	Slide 32: ROUNDS OBSERVATIONS We are collecting evidence about our shared Problem of Practice.  
	Slide 33: Student Questions –  You each ask 1 student at the end of the lesson.
	Slide 34
	Slide 35
	Slide 36:  Problem Solving and Reasoning
	Slide 37: Our beliefs about mathematical problem solving

