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‘In Australia, mathematical systems have been developed over tens of thousands of 
years to create intricate kinship systems ensuring genetic vigor...Weight systems were 

based not on numbers, but on patterns of natural objects such as shells…Geometry 
was used in calculating time according to the angles and position of the sun, moon 

and stars at different times, governing predictions about seasons and 
weather…Although in many Australian Indigenous cultures numbers had no names 

beyond three, large-scale quantifying was still used in records and calculations 
through patterns and diagrams on rocks, trees, bark and message sticks…Many 

language groups in New South Wales developed base five number systems. 
Calculators for this were developed based on one-to-one correspondence, using 
materials such as honky nuts (like a disposable abacus system), and served to 

perform calculations of addition, subtraction, multiplication and division.’
– Dr Tyson Yunkaporta, Senior Lecturer Indigenous Knowledges Deakin University 



Cocktail Party



Each round follows a set format

6. Some network members return after 15 weeks to support with implementation 

5. Network proposes next level of work

4. Observational debrief

3. Observation in classrooms and description without judgement

2. Network explores best practice in that aspect of teaching

1. Host school identifies a problem of practice



What are 3 of 
the most 
important things 
someone new to 
instructional 
rounds needs to 
know?

What questions 
do our new 
members have?



Underpinned by Beliefs

ì Increases in student learning occur 
only as a consequence of
improvements in the level of 
content, teachers’ knowledge and 
skill, and student engagement.

ì If you change any single element of 
the instructional core you change 
the other two.

ì If you can’t see it in the core, it’s 
not there.

Student 
engagement

Level of content
Teacher 

knowledge and 
skill

The Instructional Core



Every round is focused 
on the identified needs 
of the host school: its 

students; its teachers & 
its learners



The Power of 
Instructional 

Rounds

I used to think that instructional rounds was 
not as rigorous a process; that it did not have 
a laser focus towards whole school 
improvement.

Now I think that it has enormous power to 
tweak, adjust, change what we do minute to 
minute in the classroom to progress learning.

Valid information with suspended judgement 
providing a narrow focus that our teachers 
can target to improve.

- Anonymous visitor to the Enabling Leaders 
Network round at Mortlake PS 



THE NORMS 
OF THE 

CONNECT 
COLLABORATE 

GROW 
NETWORK

We will remain focused on improving student 
learning and outcomes.

We will ensure that all relationships in our 
network are respectful and non-judgemental so 
that we develop a network that is high in trust 
and support. 

We will approach the rounds process with 
integrity and commitment, each taking 
responsibility to ensure its success.  We’ll be 
prepared and use the time wisely.



THE NORMS 
OF OUR 

NETWORK

We will listen actively and be and honest in our 
communication, challenging the thinking of 
colleagues to remain focused on improving 
learning and teaching in our schools.

We will remain committed to sharing and 
reflecting on both our successes and our 
failures.

We will maintain confidentiality 



Oakhill’s Problem of Practice 
Are our mathematics lessons worthwhile?
• In what ways are maths skills and big 
ideas/concepts being connected in the lesson?
• Are there opportunities for students to pose 
questions, solve problems, explain their thinking 
and use reasoning to justify their answers?
• Does the performance of understanding (task) 
provide opportunities for students to demonstrate 
and share their thinking and deepen their 
understanding?



School Context
Background to the Problem of Practice



Personal 
Recording/Reflection 
Sheet



BEROWRA
Are we developing students' conceptual 
understandings and skills in number:

• Do students know what they're learning in number 
and its importance?

• Do tasks provide opportunities to explore 
mathematical concepts and language?

• Are we providing opportunities for students to 
reason, communicate and share their mathematical 
understanding?



Peter Sullivan – Role of the Mathematics Task
CONCEPTUAL  UNDERSTANDING
Students
• have an integrated and functional grasp of mathematical ideas. 
• know more than isolated facts and methods
• understand why a mathematical idea is important and the kinds of 

contexts in which is it useful
• organise their knowledge into a coherent whole. Learn new ideas by 

connecting those ideas to what they already know.



“Without an 

understanding of the big 

ideas it’s difficult for 

teachers to know what 

they should be focusing 

on.”







DI SEIMON

We need to develop challenging tasks 
for mixed ability groups so that students 
can learn from each other.

We need teaching approaches to 
nurture discourse.

Targeted teaching of key concepts i.e., 
the Big Ideas

PETER SULLIVAN
Provide students with low-floor, high-
ceiling tasks. Every student works to 
their potential. Students share thinking 
together & learn WITH and FROM each 
other.

Challenge & support is provided by 
extending & enabling prompts.



ADAPTIVE TEACHING

Teachers adapt their teaching to 
make it appropriate for all 
students in their classroom. This 
has replaced the term 
‘differentiation’ which implied 
that teachers should create 
distinct tasks for different groups 
of students within the classroom. 

Adaptive teaching starts with an 
understanding of what the 
students bring to the classroom, 
i.e., their prior knowledge and 
their motivation to succeed. 
This is mostly achieved through 
questions and talk where the 
teacher elicits the starting points 
of their students and their 
learning needs.









John Purchase: 
Are our students thinking like mathematicians?

• Are our students demonstrating mathematical reasoning, making 
connections, applying skills, problem solving?

• Do the Performances of Understanding (tasks) teach and assess?
• Are there opportunities for substantive communication?
• Is effective questioning being used to challenge and support 

learning?
• Is formative assessment being used effectively?
• Is feedback moving learning forward?
• What high impact strategies are evident?



Visible Learning in Mathematics

• Maths is not a speed test
Speed is not part of fluency – fluency requires flexible, accurate and 
efficient thinking. 
• Distributive practice is much more effective than mass practice
• Students learn more when they are engaged in deeper thinking and 

productive struggle
• Rich tasks should require students to mobilise their knowledge and 

skills in new ways. A close association between previously learned 
task and a novel situation is necessary for promoting transfer 
learning. 



THORNLEIGH WEST’S PROBLEM OF PRACTICE

Are we meeting our students at their point of need.

Does the learning goal align with syllabus expectations and clearly 
link to the students’ learning needs?

Are we challenging and supporting all students? Is there productive 
struggle?

Are teachers demonstrating high expectations and is the learning 
rigorous?

Does the performance of understanding (task) provide an 
opportunity for students to demonstrate their thinking and deepen 
their understanding?











Under the umbrella of the 
worthwhile lesson, what is the 

ODPS Problem of Practice asking 
us to focus on?



Oakhill’s Problem of Practice 
Are our mathematics lessons worthwhile?
• In what ways are maths skills and big 
ideas/concepts being connected in the lesson?
• Are there opportunities for students to pose 
questions, solve problems, explain their thinking 
and use reasoning to justify their answers?
• Does the performance of understanding (task) 
provide opportunities for students to demonstrate 
and share their thinking and deepen their 
understanding?



Problem Solving and Reasoning
Problem Solving
• Students formulate and solve problems 

when they use mathematics to 
represent unfamiliar or meaningful 
situations, when they design 
investigations and plan their 
approaches, when they apply their 
existing strategies to seek solutions  
and when they verify that their answer 
are reasonable. 

Reasoning 
• Students are reasoning mathematically 

when they explain their thinking, when 
they deduce and justify strategies used 
and conclusions reached, when they 
adapt the known to the unknown, 
when they transfer learning from one 
context to another, when they prove 
that something is true or false and 
when they compare and contrast 
related ideas and 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



Key aspects of teaching 
reasoning

• Reasoning should be age appropriate (Holton et 
al., 2012).

• Make reasoning an explicit part of each lesson.
• Probing questions assist in promoting reasoning. 
• Allow wait time for reasoning to occur. 
• Reasoning is a social activity.



Reasoning Trajectories 



Peter Sullivan



LET’S DO SOME 
MATHS

How are you feeling?



40



41

The rail around the outside of a bumper car ride is 50 m. 

The length of each side is a whole number. 

What is the area of the floor?

Show your working

Write/ draw/ graph



42

Have you found all the possible rectangles?

How will you know that you have found them all?



43

Length (m) Width (m) Area (m2)
1 24 24
2 23 46
3 22 66
4 21 84
5 20 100
6 19 114
7 18 126
8 17 136
9 16 144
10 15 150
11 14 154
12 13 156
13 12 156
14 11 154
15 10 150
16 9 144
17 8 136
18 7 126
19 6 114
20 5 100
21 4 84
22 3 66
23 2 46
24 1 24

If the length is graphed against the area, what do 
you think the graph might look like?



44

Describe the shape of 
the graph. 
What does this tell you?

If we could have sides that weren’t whole numbers, what shape would 
have the largest area?



45

What generalisations can be made about the area of rectangles that 
have a set perimeter? 

Write: Explain your thinking

What would happen if we used rectangles with 
a set area? Would the pattern be the same? 



Learning Intentions 
for Area & Perimeter 
Task
You will:
1. Strengthen your understanding of 

the area & perimeter of rectangles
2. Effectively communicate your 

thinking
3. Use reasoning to justify your 

thinking



Launch, Explore, Summarise
A lesson structure for mathematics



Launch (5-10 minutes)

This is when you give students the information,they need to do the 
lesson and solve the problem or task. 
• Make sure to clarify your goals and expectations. You want to 

give students enough information so that they can do the lesson 
— but don’t give too much away at this point. 

• Unless you have to do a mini-lesson to refresh students’ 
memories about a certain concept , avoid direct instruction. 



Explore (15-
45 minutes)

This is where students work individually or in small 
groups to solve the problem. This is their chance “to 
get messy with the math.” 
• The teacher’s role is to move from table to table 

and listen closely. See what solutions your students 
are coming up with. 

• Help students who are stuck or who are ready to 
move ahead, mainly through questions to stimulate 
their thinking. 

• Unless the whole class is having the same problem, 
in which case you’ll need to clarify your Launch, 
avoid a mini-lecture.  



Summarise
(15-25 
minutes)

This is where the main teaching occurs. 
• Bring groups back together and have students 

explain their solutions. The teacher’s role is to 
guide students to the big ideas, to make sure that 
they have nailed the mathematics. 

• Part of the purpose of the Summarize segment is 
to allow you to assess how well your students are 
progressing toward the goals of the lesson. Use 
the discussion to help you determine whether 
additional teaching and/or additional exploration 
by students is needed before they go on to the 
next lessons. 



Learning Intention
You will deepen and widen your 
understanding of the worthwhile 
lesson in mathematics,
and of the changes to teaching, 
learning and leading that are 
required to promote it.



Success Criteria
Your group recording sheets / Y 
charts will document your 
development of understanding 
about what is important if:
• students are to connect maths 

skills and the big ideas,
• work mathematically 
• demonstrate, share and deepen 

their mathematical thinking and 
understanding. 



What are the pillars of a 
worthwhile lesson and 
what does the 
worthwhile lesson 
include?



WORTHWHILE 
LESSON

• Tied to a Curricular Goal

• Important lesson content

• Meets the need of students



Tied to a Curricular Goal

Contributes to an important curriculum goal

Links into a learning trajectory (learning progression)

Students understand the goal and where today’s learning 
fits in

Elicits evidence of understanding and reasoning processes 
that teachers and students can use to feed forward

Designing a lesson focusing 
on what students learn 
differs significantly 
from designing lessons 
around what students do or 
complete



Important Lesson Content

Lessons focus on important concepts 
or content that leads to further 
concepts or skills in the discipline

Builds on the discipline-specific 
content knowledge, skills and 
reasoning processes that students 
have mastered in previous lessons

Worthwhile lessons meet 
students on the growing 
edge of their learning



Meets student needs

Lesson presents an appropriately increased 
level of skill or challenge

Requires that students do, make, say or write 
something that clearly develops their 
understanding

Acknowledges and supports diversity in 
students' readiness and ability to master 
content knowledge and reasoning processes

This Photo by Unknown Author is licensed under CC BY-NC-ND

https://bytheirstrangefruit.blogspot.com/2016/05/logical-fallacies-three-bears-effect.html
https://creativecommons.org/licenses/by-nc-nd/3.0/


What do 
worthwhile lessons 
include?

• Learning Target (Learning Intention)
• Student Look Fors (Success Criteria)
• Performance of Understanding (task)
• PoU that both teaches and 

formatively assesses
• Students do, make, say or write 

something that they clearly develops 
their understanding whilst giving 
evidence of it?

• Feedback that feeds student learning 
forward
• Student self-assessment
• Effective questioning



Worthwhile 
Lesson

WORTHWHILE CONTENT : the lesson develops 
essential knowledge, skills and reasoning processes 
that students need for future learning in this 
discipline

MEETS STUDENTS’ NEEDS: The lesson presents an 
appropriately increased level of challenge or 
sophistication – does not simply repeat yesterday’s 
lesson – to meet both the content requirements and the 
students’ needs?

THERE IS A PERFORMANCE OF UNDERSTANDING The 
lesson require students to do, make, say or write 
something that they clearly see develops their 
understanding whilst giving evidence of it.



Pre-Viewing

Video 

In Conversation with Professor 
Janette Bobis – Challenging Tasks

Video

In conversation with Dr Kristen 
Tripet – Reasoning 

GROUP TASK – PRE-ROUND VIEWING 



GROUP TASK 

• Reflect on the video and some key concepts or ideas that you think 
are important in relation to Oakhill Drives PoP

• Take turns to share one concept that you thought was important for 
the pre-rounds viewing

• Record the ideas on a post it note



What are we going to observe in the 
lesson if the PoP is being met.

• What are the students 
doing & saying?

• What is the teacher 
doing & saying?

• What is the quality of the 
task? 

GROUP TASK : Y CHART



Success Criteria 2
Your Y chart identifies: 
• What would be happening in the 

classroom if the key ideas were 
being implemented.



Underpinned by Beliefs

ìIncreases in student learning occur 
only as a consequence of
improvements in the level of 
content, teachers’ knowledge and 
skill, and student engagement.

ìIf you change any single element of 
the instructional core you change 
the other two.

ìIf you can’t see it in the core, it’s 
not there.

Student 
engagement

Level of content
Teacher 

knowledge and 
skill

The Instructional Core



PREPARING 
FOR OUR 
OBSERVATIONS



Descriptive Observation is 
at the heart of rounds

Descriptive observations is an accurate 
account of an event or action for which 
the observer does not modify, assess, 
judge or make inferences about what he 
or she is observing. 
The observer attempts to capture and 
represent the event or action using words 
or phrases that are non-judgmental.



Fine-grained or not Fine-grained?
1. Students are sitting on the carpet off task.

2. Students sitting on the carpet:
S1: “What are you doing after school today?”

3. Students sitting on the carpet:
S1: “Do you understand what we are supposed to do?”
S2: Points to the  learning target and explains the learning 

activity



Learning to See: 
Learning to Unjudge

Learning to Listen
Unlearning to Tell & 

Show

Write what the students are:
• Saying to each other
• Writing in books and worksheets
• Communicating mathematically –

symbols, arrays

Write:
• What are the Learning Intentions 

& Success Criteria
• What is the teacher doing and 

saying? E.g., questions, feedback
• What is the task? E.g., examples 

from the worksheet, word 
problem



Example of Fine-Grained Evidence
Students are working in pairs to 
solve a set of simple equations. One 
student is pointing to his paper and 
telling his partner the steps he used 
in solving the problem. The partner 
is looking as the speaker points to 
steps with his pencil. 
S1. “Would you go back and explain 
that part again?”



Fine-grained or not Fine-grained?
1. Students are engaged in a reading activity.

2. Student reads, picks up highlighter, and highlights 
a word while reading.

3. Students reading aloud: 
• S1: “What does this word mean?”
• S2: “I don’t know. Let’s look it up!”



Fine-grained or not Fine-grained?
1.Teacher checks frequently for understanding.

2.T: “Can you tell me a little bit more about what you 
learned from this section?”

S1: “A simile uses the words ‘like’ or ‘as.’”
T: “Yes, that’s part of it. What else do you know?”
S1: Looks confused.
T: “Tamika, can you add to the definition of simile?”
S1: “Yes. It compares two unlike things.”
T:  [to S1]: “Can you give me an example of a simile?”
S1: “He was as fast as a tiger.”



• Slow down; be in the moment.
• Erase expectations.
• Record what you see, not what you think about what you 

see.
• Try to capture the conversation as close to verbatim as you 

can.
• Remember that you cannot record everything that’s going on 

in the classroom. Just relax, and write down what you can.



STUDENT 
QUESTIONS



Student 
Questions

What are you learning today? LI

How will you know you are 
successful in this learning? SC

Is this learning easy/hard/ just
right?

Each observer asks only one 
student.



WHAT MADE 
YOU GO WOW!

• detailed & specific
• learning
• teaching,
• environment,
• relationships,
• routines, 
• scaffolds, 
• tasks



OBSERVATION DEBRIEF



LEARNING TO SEE: LEARNING TO UNJUDGE

Good 
observations 
stand alone

Good 
observations are 
representative of 

the lesson



Individual Review of Classroom Notes 
to Identify Descriptive Evidence

Read through your notes, placing an asterisk next to descriptions 
that seem relevant to the problem of practice and are 
representative of the lesson observed.

Make sure you have covered:
§ The qualities of the task
§ Teacher doing and saying
§ Student doing and saying



Discard any observations that are:

• judgemental
• not related to the problem of practice
• came from the observer “teaching”

Use a different coloured post-it note for each of the 4 
lessons



CHALLENGE
• Any that are judgemental or are not specific
Share around selected pieces of evidence in order for the team: 
• to get a sense of the range of evidence collected in your 

observed classrooms. 
• to think critically about the quality of each piece of evidence 

collected.
• select 10-12 pieces of fine-grained evidence from each 

classroom visited and write each piece of evidence on a 
separate post-it note.



“If you were a student at this school and you 
did everything you were expected to do, 
what would you know and be able to do 

(considering what you observed)?”

INSTRUCTIONAL ROUNDS  - PRINCIPLE 7 
Description before analysis, 
analysis before prediction, 
prediction before evaluation.



What are you 
thinking about 
after yesterday?



Chalk Talk
•What shift in 
attitudes and actions 
might be required to 
promote the 
worthwhile lesson in 
mathematics? 



What shift in attitudes and actions might 
be required to promote the worthwhile 
lesson in mathematics? 
• Write the question on the chart paper: 
• What ideas come to mind when you consider this idea, question, or 
problem? 
• What connections can you make to the others’ responses? 
• What questions arise as you think about the ideas and consider the 
responses and comments of others?
• Think about the prompt and record your ideas and questions. 
• Read and add to each other’s responses with additional comments 

and questions





Making Predictions

An attempt to establish cause-and-effect between teaching and learning
• Form link between the patterns observed and school’s determination of 

the next level of work



Predictions Answer the Question:

“If you were a student at this school and you did 
everything you were expected to do, what would 
you know and be able to do (in light of the patterns 
observed)?”



Questions for Reflection

• Frame questions that your team believes 
can assist Oakhill Drive in reflecting 
deeply about their own practice as it 
relates to student learning.

• Focus questions on the POP and the 
evidence.



NETWORK PROPOSES THE 
NEXT LEVEL OF WORK

WHAT?

A collection of powerful questions and starting ideas to help 
the school move forward
HOW: 

We will remain focused on improving student learning and 
outcomes.

We will remain committed to sharing and reflecting on both 
our successes and our failures.
WHY?

Leadership development for all network members



If teachers have engaged with professional learning on effective questioning and 
understand the impact of planning, allowing wait time etc, what are the barriers for 

them right now in implementing this as a strategy across all KLAs?

• Could exploring Theories of Action help us to understand the barriers to change 
and guide us in the way forward? 

• Is one of the main barriers teachers’ beliefs about learning or about their role as 
teachers?

• Do you understand your teachers’ theories of actions? 
• Is change to practice falling down in the strategies used for implementation? 
• Has the leadership team articulated its theory of action?  Are these the same? 

(not that they must be - but you will need to know beliefs and motivations that 
drive their actions and your actions). 

• Do teachers understand the purpose of questioning – do they view learning and 
questioning as reciting the facts. How do you they make the connections 
between teacher questioning, deep thinking, and student learning? v How do we 
ensure that a classroom talk, and subsequent noise is not perceived as a loss of 
classroom control? 



How could you use student voice to define what it 
means to be a mathematician at XPS?

o Students research the topic through print, video (eg TED talks) 
and interviews

o Use a Y chart to develop with students what it looks/ feels/ 
sounds like to be a mathematician

o Display a collective vision around the school (and make visible 
…. a poster? video? On website?)

o Share the student visions with parents & the wider community



Given XPS’s recent PL emphasis, why didn’t we see more 
instances of effective teacher questioning to support 
mathematical thinking?

o School leaders reflect on the rounds’ findings related to teacher questioning. What were 
you pleased with? What surprised you? What are the misunderstandings that teachers 
may have in relation to questioning? What are the barriers to change?

o Link questioning to a theoretical framework involving LISC, student knowledge & skill, 
student talk,& the reasoning skills of the KLA - rather than seeing it as a stand-alone 
skill.  

o PL activity: Teachers to create concept maps showing the qualities of good questioning 
and their relationship to other aspects of a worthwhile lesson.

o Explore planned questions vs spontaneous questions


