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[bookmark: _Toc148094974][bookmark: _Toc148344456][bookmark: _Toc157543398]About this workbook
This workbook is designed to guide your thinking, reflections and plans for future action. In the workbook, you will find note-taking pages that complement the presentation and activity templates to help you engage with the content.
The note-taking pages feature focus questions specific to the content of the presentation. They also provide you with the opportunity to record your key take-aways and ideas.
The activity pages support you to collaborate with colleagues and consider how you can apply the content in your school context. Your facilitator will guide you through the activities.
This workbook can be printed double-sided or used digitally. If you have questions about the presentation, please connect with your Statewide staffroom or email mathematicsk6@det.nsw.edu.au.


[bookmark: _Toc157543399]Presentation overview
This session unpacks the evidence-based pedagogical shifts aligned to the K–6 component of the NSW Mathematics K–10 Syllabus. We'll explore the syllabus, evidence-base and practical strategies for the classroom, with a focus on the connectionist approach, Working mathematically and the role of explicit teaching practices. Discussion and activities will be provided to support schools to apply new learning to mathematics planning and practice.
[bookmark: _Toc157543400]Learning intentions and success criteria
By the end of the presentation, participants will:
develop an understanding of the connectionist approach, Working mathematically and the role of explicit teaching in primary mathematics classrooms.
To demonstrate learning, participants will:
explain the importance of a connectionist approach in teaching mathematics
reflect on a recent mathematics lesson and identify the Working mathematically process addressed
identify opportunities to embed Working mathematically question prompts into the planning phase of mathematics lesson sequences
define explicit teaching and identify the 7 explicit teaching practices
highlight opportunities in lesson sequences to embed explicit teaching practices.
[bookmark: _Toc157543401]Alignment to the Australian Professional Standards for Teachers
This presentation aligns with the following standards:
2.1.2 Apply knowledge of the content and teaching strategies of the teaching area to develop engaging teaching activities.
2.3.2 Design and implement learning and teaching programs using knowledge of curriculum, assessment and reporting requirements.
3.3.2 Select and use relevant teaching strategies to develop knowledge, skills, problem-solving and critical and creative thinking.
6.2.2 Participate in learning to update knowledge and practice targeted to professional needs and school and/or system priorities.


[bookmark: _Toc157543402]Presentation notes
Focus questions
· What connections exist within and across focus areas and other curriculum areas to enrich student learning in mathematics?
· How can the Working mathematically processes enrich student learning in mathematics?
· What role do explicit teaching practices play in supporting student learning?
· What ideas and practices are affirmed? What ideas and practices are new to me?
· What implications does this have for my teaching and programming in mathematics?
	Key points
	Notes




	Key points
	Notes


Summary
The 3 key ideas that I would like to apply to my practice:
1. 
2. 
3. 


[bookmark: _Toc157543403][bookmark: _Toc143504798]Activity 1 – Working mathematically
This additional resource and formative assessment template appear as part of the Working Mathematically microlearning module (see Figure 1).
[bookmark: _Ref152770669]Figure 1 – question prompts for Working mathematically processes
[image: Various question prompts, focused on the content outcomes of Communicating, Understanding and Fluency, Reasoning and Problem solving,  to support Working mathematically processes in the classroom. Use these prompts to create your own question stems to support Working mathematically processes in your classroom. The Working mathematically processes as verbs and these question stems can be used to assist programming and as a formative assessment scaffold.
Communicating
- I wonder why you chose to use that strategy? Can you show me how you worked that out?
- You have represented your thinking by drawing or making a model. How did this help you solve the problem?
- Can you describe how you solved the problem?
Understanding and fluency
- Are you able to identify a pattern or rule?
- Which strategies did you use to complete this task?
- How did you manipulate the numbers to solve this?
- How did using what you already know help you solve the task?
Reasoning
- How did you begin to think about this problem?
- Have you found all the possibilities?
- How did you connect your existing knowledge to help you find solutions?
- Can you compare your strategy with a classmate's strategy and evaluate which is more efficient?
Problem solving
- Can you design a similar question for a friend to solve?
- Can you investigate other ways to solve this task?
- What ideas have we explored before that were useful in solving this problem?]
These question prompts can be used during the planning phase of a lesson as a reflection tool for teachers to ensure the potential Working mathematically processes are highlighted in an interconnected way.
These question prompts are also designed to guide interactions with students. This ensures that conversations highlight the Working mathematically processes, rather than focusing purely on the answer.


Pause and reflect
Reflect on a recent mathematics lesson. How did students engage in the Working mathematically processes? Are there other question prompts that would work well?
	


How might these question prompts be utilised during the planning phase to embed Working mathematically processes into learning sequences?
	




[bookmark: _Toc157543404]Activity 2 – explicit teaching practices
Background: an example of explicit teaching practices in mathematics
Students will have learned to estimate and describe the size of angles using known angles as benchmarks (see Figure 2). Previously, students were introduced to a ‘numberless protractor’ to measure the amount of turn in angles. By removing the formal markings, students were able to focus on aligning the protractor to count the degrees without the distraction of the complex features on a numbered protractor. In this lesson, students build on this learning to use the formal markings of a numbered protractor to estimate, measure and compare angles using degrees (see Figure 2).
[bookmark: _Ref152771389]Figure 2 – a progression for measuring angles
[image: Various measuring progressions for students to estimate and describe the size of angles using known angles as benchmarks.]
Explicit teaching practices
As you are reading the following learning activities, reflect on parts of the lesson where a teacher could use these aspects of explicit teaching practice.
	‘Just in time’ explicit teaching
	Whole class explicit teaching


[bookmark: _Toc157543405]Core lesson 1 – using a protractor – 20 minutes
The table below contains suggested learning intentions and success criteria. These are best co-constructed with students.
	Core concept learning intentions
	Core concept success criteria

	Students are learning to:
estimate, measure and compare angles using degrees.
	Students can:
explain how a protractor is formed and used to measure an angle
record angle measurements using the symbol for degrees (°).


[bookmark: _Int_KGk7HI1W]Revise the different categories of angles, using the interactive angle display to model. Ask:
What are the 2 mathematical tools used for measuring angles so far?
How are these similar?
How are these different?
What are perpendicular lines?
Figure 3 – example of a 47° angle
[image: Example of a 47° angle using an online protractor.]
Image created using the free virtual manipulatives at Visnos.


Highlight explicit teaching practices evident in the first part of the learning sequence.
	


Using a protractor
Once students have revised their understanding of the different categories of angles, they are introduced to a formal protractor as another tool to measure the amount of turn. This is the next step in the progression of measuring angles from a ‘numberless protractor’. Students are shown how to correctly use the protractor before being tasked with measuring angles in both an angle hunt (see Figure 3) and measuring angle (see Figure 4).
Introduce protractors as another mathematical tool that can be used to measure the amount of turn in angles. Ensure that each student has a protractor to handle and measure with.
Explain that this is a numbered protractor and that, similar to the numbers on a ruler, the markings are there to help count the number of angles. Ask:
How is a numbered protractor different to the other mathematical tools we have used?
Display ‘Resource 10 – using a protractor’ (see Figure 4) and use it to discuss how to measure angles accurately.
Use an enlarged copy of ‘Resource 11 – angle hunt’ (see Figure 4). Demonstrate how to position the protractor to measure an angle accurately.
[bookmark: _Ref152835095]Figure 4 – using a protractor and angle hunt
[image: Two resources. Resource 10 – using a protractor outlines 6 steps on how to use a protractor. Resource 11 – angle hunt contains various coloured lines for students to position their protractors to measure an angle accurately.]
[bookmark: _Toc157543406]Core lesson 2 – measuring angles – 20 minutes
Display ‘Resource 12 – measuring angles’ (see Figure 5). Explain that students will be using protractors to accurately measure and record the size of angles that they find.
Provide students with ‘Resource 10 – using a protractor’ (see Figure 4), ‘Resource 12 – measuring angles’ (see Figure 5) and a protractor. In pairs, students work together to accurately find, measure and record the size of angles on the page.
[bookmark: _Ref152835295]Figure 5 – measuring angles
[image: Resource 12 – measuring angles contains various angles for students to use protractors to accurately measure and record the size of angles that they find.]
This table details opportunities for differentiation.
	Too hard?
	Too easy?

	Students cannot estimate, describe and record angle measurements using the symbol for degrees (°).
Support students to identify the angle they are going to measure. It can be shaded in to make it clearer to see.
Assist students with positioning the protractor, particularly with steps 3 and 4 in ‘Resource 10 – using a protractor’ (see Figure 4. Help them to start counting from zero, holding the protractor steady to ensure accuracy.
	Students can estimate, describe and record angle measurements using the symbol for degrees (°).
Students find the total of the angles for each set of joining lines.
Students make a short video for other students to view, explaining how to use a protractor to measure angles.


Highlight explicit teaching practices evident in this part of the learning sequence.
	


'The value of student talk in mathematics lessons cannot be over-emphasised. As students describe and evaluate solutions to tasks, share approaches and make conjectures, learning will occur in ways that are otherwise unlikely to take place’ 
(Van de Walle 2019:151)


Concluding the lesson
The end of the learning sequence is a rich opportunity for teachers to support students as they consolidate their learning.
[bookmark: _Toc157543407]Discuss and connect the mathematics – 10 minutes
Regroup as a class and summarise the lesson together, drawing out key mathematical ideas. Ask:
What were some of the benefits of using numbered protractors for measuring angles?
Was there something that you found challenging about using the numbered protractors?
Were there some strategies that you found helpful to use when measuring the angles?
Did you notice anything about some of the angles you measured?
Is there anything that you are still wondering?
This table details opportunities for assessment.
	Assessment opportunities
	Links

	What to look for:
Can students estimate and describe the size of angles using known angles as benchmarks? [MAO-WM-01, MA3-GM-03]
Can students record angle measurements using the symbol for degrees (°)? [MAO-WM-01, MA3-GM-03]
	Links to National Numeracy Learning Progressions (NNLP):
UuM7, UuM8.




Highlight explicit teaching practices evident in the conclusion of the learning sequence.
	


When engaging in explicit instruction, you do not merely demonstrate the strategy and have students practise it; instead, you try to illuminate the decision-making along the way.
(Van de Walle 2019:111)


[bookmark: _Toc157543408]Where to next?
Would you like to learn more? The links below provide additional learning and resources.
Mathematics 3–6 microlearning
Planning, programming and assessing mathematics K–6 – resources to help you plan, program and assess mathematics from Kindergarten to Year 6.
[bookmark: _Int_jBhT7p9S]Teaching and Learning Support (NESA) – additional documents provided by NESA to support curriculum implementation.

[bookmark: _Toc157543409]Evaluation
We value your feedback. Please complete the Mathematics K–6 – effective teaching approaches evaluation to help us provide further support. 
[image: QR code for Mathematics K-6 - effective teaching approaches evaluation form.]
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Resource 10: Using a protractor
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Resource 11: Angle hunt
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Resource 12: Measuring angles
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