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A Departmental Workshop
Place value in decimals (from Checkpoints Deck 1)
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.

[bookmark: _Hlk48728154]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:
· Know that the general structure of the place-value system is based on powers of ten and begin to see how this naturally extends to decimals
· Progress beyond recalling place-value column headings and appreciate that 3.5 has 35 tenths and that can be written as:  35 ×    or   35 ÷ 10
· Understand that each column value is a power of ten and that multiplying or dividing by ten shifts digits from one column to an adjacent one
· Recognise that 3.5 is the same as:  0.35 × 10   or   350 ÷ 100
· Move flexibly between thinking of numbers as decimals and as fractions.

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

Activity 1: Have a look at Checkpoint 3: Comparing representations, work through the questions together, and read the slide notes.
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Discussion:
· Have you encountered these place value representations before? Have you used them in your teaching? How can they help to support students’ conceptual understanding?

· What common misconceptions do students have in this area and how have you helped them to overcome these?

Key Point: This activity focuses students’ attention on the position of the digits, the effect of multiplication or division by powers of 10 and the importance of the use of zero as a place holder.

Parts (a) and (b) check students’ understanding of the different representations, and their awareness of the importance of position in place value.
Part (c) links students’ understanding of place value to multiplication and division by powers of 10. Students should recognise that Beth’s number cannot be connected to the other numbers in this way and be able to explain why.













Key Point:  Students are likely be familiar with place value charts and the column headings in words (tens, ones, tenths, hundredths, etc.) and as decimals (10s, 1s, 0.1s, 0.01s, etc.). However, they may need to revisit column headings written as fractions and exponents.
Understanding that a mathematical object can have the ‘same value but a different appearance’ is a key understanding in mathematics. Students may find it challenging to recognise that a column headed as tenths, 0.01 or 10-1 will represent digits of equal value.




Activity 2: Have a look at Checkpoint 4: Calculations in colour, work through the questions together, and read the slide notes.
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Discussion:
· What is the effect of using coloured dots in place of digits?  How does this help students to think in a more general way?
· If you gave these questions to a group of students, what sort of prompts could you offer to help them see the structures and relationships involved?





Possible next stepsKey Point: This activity focuses students’ attention on the position of the digits and the effect of multiplication and division by powers of 10. Students should appreciate that all the digits move, and that the order stays the same. Only the position of the digits relative to the decimal point changes. 

Students need to be clear that the decimal point is fixed, and the digits move. The design of the second set of questions tempts students to move the decimal point so that this misconception can be exposed.




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 1.1 ‘Place value, estimation and rounding’. This is the first pdf download on the ‘Place value, estimation and rounding’ Core Concept page of the NCETM Secondary Mastery Professional Development Materials.

In particular, look at 1.1.2 in the document, ‘Understand place value in decimals, including recognising exponent and fractional representations of the column headings’, 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.

Checkpoint 3 makes reference to Dienes blocks, place-value counters and a Gattegno chart. Guidance on using representations can be found here: Using mathematical representations at KS3 | NCETM
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Checkpoint 3: Comparing representations

Amina, Beth and Cameron each use a representation to show a different number.

Amina Beth Cameron
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a) What number is represented by each student? = -
b) What is the same and what is different about their numbers? ” -
c) Can you write a calculation using one or more of the x 100 =100
operations from the box on the right to connect their numbers?
Why or why not?

x1000 + 1000

B

What would you need to change to write a calculation connecting all three numbers?
+ s there more than one way to do this?
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Checkpoint 4: Calculations in colour

In these calculations, coloured dots 00000 <10

have replaced digits. . .. .
1000

Describe how the dots and decimal 0000 10

points will be arranged after the B

calculation has been carried out. 00000 -0
What mathematical 0000000000

operations will result in the
digits making these
movements?

Create your own questions using coloured dots. Can you think of 6 ‘ NCETM
= four different examples showing x 100? How about + 100? -
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