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A Mathematics Workshop 
Properties of number: factors, multiples, squares and cubes (from Checkpoint Deck 2)
This is a suggested plan for a professional development session. It has been written to support anyone wishing to lead such a session with a group of teachers and the green ‘key points’ sections are intended as a support specifically for such a facilitator in guiding discussions.

N.B. These workshops have been written to provide enough professional development activity and discussion for one session of approximately one hour with the option of further activity (as outlined in the ‘Possible next steps’ section at the end). This final section references the NCETM Secondary Mastery Professional Development Materials which can be found here ncetm.org.uk/secondarymasterypd

The focus for this workshop has been selected from the Checkpoints materials. Checkpoints are diagnostic activities designed to help secondary teachers assess the understanding students have brought with them from primary school and suggest ways to address any gaps that become evident. This workshop has been designed to support teachers in using the Checkpoints materials effectively. The Checkpoints materials can be found here ncetm.org.uk/checkpoints

Overview
At Key Stage 3 students need to:
· Be familiar with at least the first 12 square numbers and some cube numbers
· Understand the notation of square and cube roots
· Recognise that the square (or cube) root of any number can be found, but that it is only when they are perfect square (or cube) numbers that this operation will give an integer solution
· Find factor pairs for a given number and know that a number which has exactly two factors is prime
· Identify factors and prime numbers based on a deep understanding of number structure.

This workshop offers an opportunity for you to explore approaches to these ideas which develop students’ fluency and conceptual understanding.

[bookmark: _Hlk79504722]Activity 1: Have a look at Checkpoint 5: Squares and lines, work through the questions together, and read the slide notes.
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Discussion

· This activity uses a visual representation of square numbers and square roots. How does this support students’ understanding of these concepts?
· What misconceptions do students have in this area and how can these be addressed?
Key Point: This task assesses students’ conceptual understanding of square numbers and square roots without explicitly using the notation. Students will need to use their knowledge of multiplication facts and square numbers to identify the side lengths.

Students may initially say that none of the squares fits on the line, as the smallest square is 9cm2. Discuss the difference between length and area. This may support your planning for later units in geometry.





Activity 2: Have a look at Checkpoint 7: Dominoes, work through the questions together, and read the slide notes.
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Discussion:
This task uses dominoes as a way of exploring factor pairs and offers lots of opportunities for discussion and assessment. Are there some specific dominoes you would select to discuss as a whole class? Why would you choose them?
Key Point: The initial question can be used to check how readily students look for multiplicative relationships and recognise factor pairs.
The later questions offer a context for students to look for factors in pairs. Discuss which numbers have the same size sets, and 12 having more factors than 8, 10 or 21. Asking students what they notice about each set explores their understanding of:
· square numbers (as 16 will be the only set with a double)
· prime numbers (as 23 will be the only single domino set).
Asking students to look for common factors (by matching dominoes) is a good starting point for finding the highest common factor (HCF) of two numbers.







Possible next steps
This session may have surfaced some more long-term developments that you and your department (or group of teachers you are working with) wish to take. This section offers a way of doing this at some point in a future session or series of sessions.

Have a look at document 1.2 ‘Properties of number’. This is the first pdf download on the ‘Properties of Number’ Core Concept page of the NCETM Secondary Mastery Professional Development Materials.

In particular, look at 1.2.2 in the document, ‘Understand integer exponents and roots’, and discuss: 

· how these ideas might influence your own teaching of number and calculation in KS3
· how these ideas might support developments in your scheme of work.
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eckpoint 5: Squares and lines
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a) Which of the squares would fit on the line below?

Here are six squares.

Bem

b) Can you create a square that would fit exactly on the line?

I draw a 10cm line. Three different squares fit side-by-side on my
? line. What might the areas of my squares be? Is there more than e‘| NCETM
one way to do this? s —,
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‘Yusuf is making a special set of dominoes. -m
What do you think the rules are for creating his -E

Yusuf's set is for the number 20. Create domino sets for:

a)8 b) 10 c)12 d)16 )21 23
What is the same and what is different about your sets of dominoes?

? Could you match dominoes from any of your sets? For example:
Is there a number that appears in every set?

Pick two sets of dominoes. What is the highest number that e‘ ‘ N CETM
appears in both sets?
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