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The teacher has a pivotal role developing and engaging in purposeful dialogue within mathematics lessons. The ways in which they model mathematical language and reasoning and interact with children in whole class, small group and one-to-one situations shape children’s emerging use of mathematical language. In addition, the ways in which teachers organise collaborative learning opportunities and the strategies they draw on to involve all children in purposeful dialogue have a significant impact on the quality of communication and reasoning within mathematics lessons. Engaging in meaningful mathematical dialogue gives learners opportunities to:
· refine their thinking in order to explain their reasoning; 

· respond to the reasoning of others and re-evaluate their own thinking to accommodate new ideas;
· negotiate a shared understanding with others through exploring areas of disagreement, confusion or new examples.
Such experiences play a crucial role in strengthening children’s mathematical understanding.
This booklet contains starting points for three mathematical group activities that have the potential to promote rich dialogue and reasoning about mental mathematics
· True or false / Sometimes, always, never

· Negotiating meaning of vocabulary

· Give us a clue

Each activity is developed at three levels: Year 1/2, Year 3/4 and Year 5/6. A page of guidance is provided for each set of activities. This highlights: 
· ways in which the teacher can interact with children during the activity

· strategies teachers can put in place to promote purposeful dialogue

· ways in which the activities might be extended to take forward children’s communication and reasoning skills
Many mathematical activities can be adapted and developed to promote meaningful dialogue and reasoning. The approaches and strategies suggested in the guidance can be applied to other activities in order to plan regular opportunities for rich mathematical dialogue within mathematics lessons and across the curriculum.
True or false?






                          Year 1/2

Talk in your group about the statement on each card. Agree whether they are true or false.
	When you add 2 to an odd number you get an even number.
	Choose any number. Add 9. Then take away 9 from the answer. You will get back to the number you started with.
	If you add 10 to a number, the units digit stays the same.

	Amy is shorter than Ben. Carol is taller than Ben. This means that Amy is shorter than Carol.
	Cylinders and cones have the same number of faces.
	You can pay for a lolly that costs 15p using just 2p coins.



Sometimes, always, never






  Year 3/4
Talk in your group about the statement on each card. 

Agree whether they are sometimes, always or never correct

	When you double a number you get an even answer.
	A triangle has at least one line of symmetry.
	If you add two whole numbers that end in 6 and 8, the answer will end in 2.

	A number that is a multiple of 3 is also a multiple of 6.
	A quadrilateral has exactly three right angles.
	When you take any whole number ending in 1 and divide it by 5, you get a remainder of 1.



Sometimes, always, never


        



  Year 5/6
Talk in your group about the statement on each card. 

Agree whether they are sometimes, always or never correct

	The sum of four even numbers is divisible by 4.
	A square is a rectangle.
	The difference between a 2-digit number and its reverse is divisible by 9.

	A number that is a common multiple of 3 and 5 is a multiple of 15. 
	Rounding a number to the nearest 10 and rounding it to the nearest 100 will give different answers.
	A pyramid has an odd number of edges.  


True or false? / Sometimes, always, never           Ideas for teachers

To maximise the meaningful mathematical dialogue that children engage in…




Negotiating meaning of vocabulary   
Each group needs a copy of the poster below enlarged onto A3 and a word or phrase.
	Examples of vocabulary for Year 1/2
	Examples of vocabulary for Year 3/4
	Examples of vocabulary for Year 5/6

	square
	quadrilateral
	regular

	one quarter
	three quarters
	equivalent fraction

	double
	multiple
	product

	week
	century
	per cent

	edge
	right angle
	parallel

	more
	difference
	ratio



Talk in your group about what your word or phrase means. 

Work together to agree the best way to complete each section of your poster.


Negotiating meaning of vocabulary                      Ideas for teachers

To maximise the meaningful mathematical dialogue that children engage in…




Give us a clue






                          Year 1/2
Read these clues in your group. Together, talk about and solve the problem on the grey card.
	Amy makes a sandwich by placing cheese, lettuce, tomato and cucumber between two slices of bread.

The fillings are not in that order. 

Use the clues to work out the correct order.
	The tomato does not touch any bread.
	The cheese layer is placed on top of the tomato layer.

	
	The bottom layer is lettuce.
	The cucumber does not touch any bread.



Give us a clue






                
          Year 3/4
Read these clues in your group. Together, talk about and solve the problem on the grey card.
	Ryan thinks of a 4-digit whole number where every digit is different.

Use the clues to work out Ryan’s number.
	All digits are even.
	Ryan’s number is smaller than 4500.

	The third digit is not 8.
	Ryan’s number is a multiple of 5.
	Ryan’s number is between 4000 and 5000.



Give us a clue



        



                  Year 5/6
Read these clues in your group. Together, talk about and solve the problem on the grey card.
	Megan thinks of a sequence of four 2-digit numbers. 

Use the clues to work out the numbers in the sequence.
	The first number in the sequence is an odd number.
	All of the numbers are multiples of 5.

	The last number in the sequence is less than 50.  
	The sequence goes up in regular steps.
	9 is a factor of the last number in the sequence.


Give us a clue         



                 Ideas for teachers

To maximise the meaningful mathematical dialogue that children engage in…



...incorporate these strategies...





review key vocabulary needed as a class prior to the activity


display a ‘top tip’ for children such as try out and talk about lots of different examples


use group discussion structures such as snowballing, where children compare and negotiate responses in twos then fours then eights


set rules to ensure that all children share their ideas, for example: take turns to explain your thoughts first, all members of the group have to say what they think before a decision is negotiated














...the teacher should...





encourage children to test different examples


encourage children to respond to the ideas of others: agreeing, questioning them or disagreeing


prompt children to develop the reasoning of others


ask probing questions to extend or refine their thinking


model the use of appropriate vocabulary, including the language of reasoning


encourage children to use mathematical vocabulary accurately


encourage children to model effective reasoning to each other


listen to pupil-pupil dialogue








Top tip


Make sure all children have opportunities to explain their ideas to others, give examples and use reasoning to justify their responses








Ideas for developing the activity:


Take a ‘never correct’ statement and find ways of changing it to make a related statement that is always correct.


Take an ‘always correct’ statement and explore why it is always correct.


Replace the numbers or shapes in a statement and investigate whether the new statement is sometimes, always or never correct.


Make up a new statement for each category.








Mathematical word or phrase





Where do you see this word in everyday life?





Mathematical symbols 


(if there are any):








What other mathematical words is it related to?








Describe what your word or phrase means:








Use your word or phrase in a statement:








Picture or diagram:








...incorporate these strategies...





provide resources that children can draw on for ideas, such as their maths books and mathematical dictionaries


display a ‘top tip’ for children such as test out your ideas on other groups to make sure that what you write is clear


use group discussion structures such as think-pair-share, where children come up with their own ideas before talking with a partner then pooling ideas on their table to agree the best possible response 


challenge groups to organise how they work so that every group member is actively involved at all times














...the teacher should...





model accurate use of mathematical vocabulary


listen to and assess how accurately individual children and groups understand terms


identify areas of confusion or misunderstanding that need to be addressed


encourage children to debate areas of disagreement  and use reasoning to convince others


ask probing questions to encourage children to refine their ideas


provide unusual examples or counter-examples to challenge children’s thinking


give prompts to groups who are stuck








Top tip


Ensure children have opportunities to explain their ideas, compare suggestions and refine their answers to come up with the best possible group response. Ask groups to give each other feedback on how clear their explanations are.








Ideas for developing the activity:


Choose your own mathematical term and complete a poster for it. Use post-its to cover up where the term appears. Swap posters with another group and see if you can identify their chosen term and if they can identify yours.


Complete a poster for important new vocabulary as you meet it and display it on your working wall.








...the teacher should...





ask probing questions such as: Which clues do you think you should use first? Why?


prompt groups to take time to review what they know so far 


encourage groups who can’t get started to ask another group for a helpful hint 


encourage children to respond to the reasoning of others by agreeing, asking questions or explaining why they don’t agree


encourage children to consider all possibilities at each stage by asking questions such as: Which other digits could go there?


encourage children to try a new approach if their original one isn’t working








...incorporate these strategies...





review key vocabulary prior to the activity


structure the activity to provide scaffolding, for example: 


in turn pick a card, read it to others and place on table


discuss which clues are initially most helpful


discuss and agree way of recording possible answers


use the most helpful clues first, discuss possible solutions and record them


test ideas using other clues


ask children to use resources, drawings or jottings to try out  and record possible solutions


ask groups to allocate roles to ensure that everyone is actively involved at all times














Ideas for developing the activity:


Take time once groups have solved the activity for a large group discussion to reflect on the successful strategies used. In the light of this dialogue, ask children to consider which strategies they would draw on in future when tackling similar problems.


Give similar problems so that they can apply the strategies they have developed. Ask children to work in different groupings.








Top tip


Make sure that groups take time to review their solution and to check through together that it matches each of the clues.
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