Communicating in mathematics

This article is about how teachers can promote discussion in mathematics lessons and teach pupils how to record their mathematical work.

Communication

Pupils’ communication skills are fostered in mathematics lessons through planned activities that involve speaking and listening, reading and writing. Examples are:
• talking about, listening to, describing and discussing mathematical ideas, conjectures, hypotheses, predictions, approaches to problems, properties, patterns, results, conclusions etc. with their teacher or with each other;

• reading, interpreting, recording or presenting information, plans, methods, explanations, justifications, solutions etc. on paper or on the board, using numbers or symbols, diagrams, graphs, charts, lists and tables, and text.

To consider all these aspects of communication is beyond the scope of this article.

Instead, it concentrates on just two aspects: how teachers can support discussion and help pupils to record their work.

Strategies to promote and support discussion

You can promote discussion in two main ways: by encouraging pupils to discuss the work that they are engaged in, or by structuring a task in such a way that discussion is integral to it.

In the example below, Triple heights, Josie wanted her Year 5 middle-school class to focus on aspects of communication as well as number and measurement. The task that she set can be accomplished only by pupils engaging in discussion – the discussion is integral to it.

Triple heights

Josie: The mathematical focus of this lesson was to consolidate and practise the addition and subtraction of measurements in metres and centimetres using a calculator. Since the mathematical content was not entirely new, I wanted to organise the task so that the pupils could:

• work in mixed groups;

• discuss and share ideas in private, informal ways;

• write and record in public, formal ways.

In the previous week, the children had measured their heights and recorded the measurements in a database. This allowed me to work out the mean height of the class and to multiply this by 3. I made this ‘triple height’ the target.
I started the new work by checking that pupils knew how to add and subtract metres and centimetres on their calculators. I then divided them into groups of three and each group then had to find its own total height.

We looked at the differences between the total heights of the small groups and the target.

I challenged the class to make the total height of each small group as close as possible to the target by swapping people between groups.

The value of the activity lay in the doing of it – discussing, planning, negotiating, explaining to others. These and many other communication skills were involved.

Joanne’s comments afterwards were typical: ‘When we split into groups we tried to get as close to the target as possible by swapping people. Our group got to 4.22 m, which is 4 metres and 22 centimetres. We knew we couldn’t get any further because we needed someone 1 cm shorter than one of our group members but no other group wanted someone 1 cm taller.’

Getting pupils to discuss their mathematics is not always easy. Ramesh describes his

early attempts at encouraging a Year 4 class to work in this way.

Shapes from cubes

Ramesh: The pupils weren’t accustomed to talking in their daily mathematics lessons. They were bound up with waiting for right answers, not saying anything in case it was wrong or the other pupils laughed. My first lesson in September did not go well because I expected them to listen, talk and explain, and they felt insecure.

I planned the second lesson carefully, and organised the pupils in pairs. One of each pair was asked to make a shape with five interlocking cubes, keeping it hidden from their partner. They then had to describe orally to their partner how to make the shape. At the end of the lesson we talked about how learning mathematics involves talking, listening and describing as well as writing. Gradually they came to appreciate how I wanted them to work.

Other strategies that teachers have found helpful to stimulate discussion in

mathematics lessons include the following.

• Start the class or group on an activity and stop them after a short period of time to discuss the initial approaches that pupils have used.

• Set pupils to work initially in pairs and then put the pairs into fours to talk about what they have done. For example, ask pairs to pose three questions that they can answer by extracting information from a given table, diagram or chart, then double up the pairs to consider each other’s questions.

• Intervene and focus on ways of working rather than the specific mathematical content. Typical interventions of this sort include:

– ‘Louise, can you show Tom the method you are using?’

– ‘Michael, can you explain to me what Jodie has just said?’
• Gather the class or group together to discuss something and have ‘opt-out’ points – pauses in the discussion when pupils can choose whether to go off and continue their work, or to stay for more of the discussion.

• After some individual, independent work, put the class into groups to tell each other their answers, and ask the group as a whole to reach agreement about which answers to accept as correct.

• After the class has finished work on an activity, ask one or two pupils to describe to others what they have been working on, and allow time for questioning of the presenters by other pupils.

• Coach children on how to present their solutions during the lesson, using a common vocabulary that everyone understands, such as listing, sorting, reordering.

Strategies to promote and support recording

The audience for a record of mathematical work influences the formality of the presentation. Records of work in progress are usually just for the benefit of those who make the jottings or notes and are likely to be private and informal. They serve a different purpose from a presentation to others of a finished activity, in which full explanations and a more formal style are needed. For example, if you do the calculation £4.99 _ 130, what would you record and why?

Michael and Chris, Year 5 pupils, worked together on an estimate for having the library wallpapered. Their informal record is intended only for themselves.
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Nasreen was conscious that her table of results and findings were for her teacher and others in her Year 6 class to see. She set out to explain the rule that she was using.
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You, the teacher, and the pupils can provide audiences for oral presentation of work, but extending the range can be more difficult. Pupils know that their teacher is aware of the context in which the work was carried out and so may miss out details, taking these as read. 
Insisting that they write as though you know nothing about what went on in the lesson is a possible strategy but some pupils find it difficult to suspend belief in this way. An alternative is to share solutions with a parallel class, or with a group that has worked on different problems.

In her Year 6 class, Karen sometimes sets up dramatic situations to introduce a problem and to stimulate pupils to think about different audiences for presenting their findings or solutions. Here she describes one example.
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You can discuss with the class how you want them to record their work or you can leave it for pupils to decide. Each has its place. In the next example, Naming triangles, the teacher, who wanted to develop pupils’ knowledge and understanding of the properties of triangles, specified the recording in a flowchart, using the conventional boxes for yes/no decisions.
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When pupils choose their own recording methods, it is important that they use these to explain and justify their findings clearly.

Strategies that teachers have found helpful to encourage different forms of

recording in mathematics lessons include:

• asking pupils to give a written explanation of their reasoning or findings;

• on occasions, asking them to choose how to present their work;

• giving them opportunities to modify or redraft written explanations with a partner;

• asking them to evaluate different forms of representing the solution to a problem, such as a written explanation, the use of a diagram within an explanation, and an explanation which is solely a series of calculations.
Questions to think about

If you are participating in the mathematics course with another colleague from your school, you could discuss these questions with each other. If you are working on your own, you will probably find it helpful to make some notes in relation to the questions.

• Given a piece of written mathematics to make sense of, pupils often lack confidence in their own interpretations and seek explanation from their teacher.  In a busy classroom, it is sometimes easiest for the teacher to ‘translate’ the text into terms the pupils understand.

– Is this always the best action?

– What strategies could a teacher use to encourage pupils to persevere with the text?

• What are the advantages and disadvantages of presenting a problem or investigation:

– orally;

– visually using practical resources or diagrams;

– as a worksheet or a page from a text?

• What could you do in your own planning and teaching to help pupils to:

– discuss their mathematics constructively with each other;

– discuss their mathematics with you;

– consider different audiences for their mathematical work?
