Here’s a clearer view of the mind map that goes with this article. When particular sections are mentioned in the article you will find they are italicised.
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Lots of the time that a teacher spends with children is spent trying to engage with them, to ensure the best for their maths development.  The activities on Nrich September 2009 encourage us to get involved in the conversational side of mathematics and forms of communication and presentation. So here I’m looking  at what may be involved in trying to improve the quality of pupil-teacher and pupil-pupil talk in mathematics.

I ran a course once on “Pupil – Teacher talk in the maths lesson”. Then some time later I worked alongside the teachers in their classroom. On one occasion a teacher went up to a boy called Michael and this is how it went,

Teacher:
“How have you done these ?”


Michael:
“-”


Teacher:
“Oh, I see, you’ve put the numbers underneath each other”


Michael:
“-”


Teacher:
“Ah and then you added them”

Michael:
“-”

ETC.

so it went on, with Michael not saying a word. The teacher then came over to me and said “I’ve had a most interesting conversation with Michael” then there was a slight pause as if she were going to tell me more and I jumped in and said:

“Did he actually say anything?”

A slight pause followed by an embarrassed teacher and then:

“Oh !. . . . .  No!”

At least she was trying to talk with the individual pupil and said that she wanted to know how he had done his work. But somehow what she said probably did not reflect what she really thought about her pupils’ learning and her teaching.  It's rather like the situation when a teacher initiates some talk by asking a question. The pupil(s) give a response in the form of an answer and then the teacher replies with a follow up question. On other occasions the teacher will simple evaluate when they consider the pupil’s answer – “Good”, “Well done!”  “Right”, “OK”, “No!”, “Think again” or “Is that the best you can do!”. The last example does not expect a reply.

There is a bit inequality in the power structure of this “talk”. This is sometimes accompanied by a “game-type” situation in which the purpose of the lesson seems to be “try to guess what the teacher is thinking”.  I believe this sometimes comes about because the teacher is at that time lacking the flexibility or confidence to deal with the unexpected. This may be because of the teacher’s belief about how pupils learn. Some of the more mature pupils will be aware that the teacher has filtered pupils’ contributions in order to address the teacher’s own pre-conceived agenda. Research suggests that this kind of inequality in the power structure during “pupil-teacher talk” inhibit the future learning of the pupil. But it’s not only the kind of talk exhibited by the teacher but also the environment they create and the involved body-language .

So, how can the situation be improved so that better learning takes place? 

I have come to see that one of the biggest influences on teacher behaviour is the teacher’s beliefs regarding learning. 

1/A lot of the beliefs that come from extensive studies say,  “There is evidence that peer interaction are a main facilitator factor for socio-cognitive development and their performance in Maths tasks and the school’s Maths achievement”. A teacher with such a belief is more likely to try to improve the teacher –pupil talk and so come to enable pupil-pupil talk to be improved. However most talk that goes on in school is social rather than cognitive and may, at the most, be “helpful to learning” but needs to be seen as” fundamental to the learning.”
2/More beliefs may stem from research that hints that it is the didactic contract [whether overt or not] that effects what both Teachers and Pupils expect from each other, that can effect pupils self esteem, their persistence in solving a task and their performance in Maths.

I seem to have developed these kinds of beliefs, without the research. Many teachers will, as I have done, develop beliefs through reflecting on what they have experienced in the classroom and teacher meetings. Some teachers will be encouraged by the work of Vygotsky. When writing about the Zone of Proximal Development [ZPD] he says that it is his belief that teaching would be more effective if they were able to work in the ZPD. This ZPD being the difference between what a learner can do without help and what he or she can do with help.
Making Improvements using a teacher Observer

Things can get better by examining our teaching style and by having another teacher in the classroom to observe and give feedback. Being in close communication with other teachers who are prepared to examine their teaching-style can also be very effective. To have a teaching style that encourages good pupil-teacher and pupil-pupil talk requires the teacher to be somewhat of a risk-taker. An observer-teacher needs to look carefully at the questioning of the teacher. 

It is a really good idea for teachers to try to aim at leaving at least 5 seconds from the time that they are a question of a pupil or group of pupils before they speak again. Some time ago about 300 teachers were on a course and the leader asked them to tape some of their lessons. When they returned to the course the following week they were asked to analyse the recording and using a stopwatch see how long their “wait” time was [the time between asking a question and the next time they spoke]. They found that the average time was close to 1 second. They were persuaded to try for 5 seconds. This they did but found it hard, and many found themselves counting 5 on their fingers behind their backs. Over a period of many months they found very many improvements in their pupils:


1/ They gave longer more explicit responses to questions,


2/ The number of unsolicited, but appropriate responses increased,


3/ Their confidence improved,

4/ There was a decrease in the failure to respond to questions.

In the past this has proved to be a very effective way of improving the self-esteem of pupils and ends up helping them to achieve more. It has been so easy to rush the pupil with a series of questions and prompts. A teacher may ask the following question of a pupil when they have been working on multiples of 9.


Teacher:
“What are 6 nines Sophie?”

Then with less than a second between each prompt go on to say,




“Come on, you should know this.”




“We did this yesterday.”

“Come on you are usually good at this.”

“Now, don’t let me down . . . . . . “

And so it can go on.

Waiting those 5 seconds can convey to the pupil that the teacher is really interested in what the pupil thinks. The power structure that I spoke about earlier is less dominated by the teacher.

The observer should also watch for how the teacher responds to ideas that pupils put forward when they are working on a task. So consider a situation where a group of pupils are working on a spatial task. One child suggests, in a self-questioning way,


Richard
“Its something like a cube. . . . .”

The teacher can helpfully follow that in a number of ways. Re-voicing precisely what the pupil said to the group in a questioning voice.


Teacher
“Its something like a cube (?). . .”

This encourages other pupils to comment on that idea.

This leads the observer to look at how the teacher helps the pupil-pupil talk to emerge. Peer interactions for the pupils are a powerful source of learning. Its been also found to be true when the pupils knowledge is unequal, more able pupil working with others of lesser ability. The teacher should be trying to convey to all pupils regardless of their ability that their contributions are equally valued. This can help pupils to feel they can engage in the conversations and have their suggestions taken seriously.
When the teacher is observed to do well in all these areas then this can create a classroom culture of questioning and deeper thinking in which pupils learn from shared discussion with the teacher and peers. They learn to focus attention on the Mathematics rather than the pupils’ performance.  They use dialogue to get pupils involved in Maths thinking rather than getting the correct answers.

Listening

Teachers will also see improvements when their listening improves. Listening to what the pupil is really saying. I was with a group of able maths pupils aged 11 on a residential course and the pupils were sharing experiences that they felt were particularly due to them being more able. One young boy said, how earlier that week he had some work that he could not do. He went to the teacher, sitting at her desk at the front and said “I don’t know how to do this.” Then she quickly replied saying,

”Yes you do, because you are clever!” 

Fortunately I then asked him,


“How did you feel at the point?”

The boy said,


“I felt I was like a wall of glass she did not really see me at all!”

I would imagine that she thought she had done the right thing in confirming that he was clever. But she had unfortunately shown that she did not listen and that seemed to hurt him all the more.

When listening well to our pupils we should try to convey a genuine interest and on some occasions it may be necessary to change our minds in the light of what the pupil says or records. I was coming to an 8 year old who was doing a problem that involved a number of additions and subtraction. Here we see what I saw on her paper, what I was expecting and an in-between alternative.
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I was about to prompt her to write it the way I was expecting when I cautioned myself and let her have her way. As you can imagine I was thinking that she would get confused when looking back but I was beginning to understand about respecting pupils thinking and ideas. Needless to say she never got confused with her methods of recording whilst doing a long task.

Making Assumptions

This leads us to consider how we can make better dialogue with pupils by not making assumptions. I was visiting a teacher in her classroom and invited to observe the pupils working. I arrived at a 9 year old boy’s table who had just written this,
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When subsequently sharing this experience with teachers they were quick to express ideas as to the faults that the boy had and indicated his poor ability. 

But at the time I spoke to the boy, the following took place,


Me:
“Tell me about this”

Boy:
“Its easy 7 and 8 make 15 – put down the 5 and carry 1. Five 4 five and 1 make 15.

Me:
“What does this say?” pointing to the 58 and wanting to discover how he is thinking about these numbers.

Boy:
“It’s a 5 and an 8”

Me: 
“Tell me about these” pointing to the T and U.

Boy:
“That’s Tens and Units,” said in an annoyed voice, he seemed to want to copy down the next similar sum from the work card.

I wrote 58 some where on a piece of scrap paper, as I wanted to see what he would call it. He said that it was another 5 and an 8. I tried to think of another situation in which he may have seen tens and units. I thought of bus numbers.

Me:
“Suppose a bus went by and on. . “ he interrupted me

Boy:
“It’ll be a fifty-eight”

Me:
“Could we call this fifty-eight?” pointed back to the sum.

Boy:
“Yes, if you like” said nonchalantly.

Me:
“And this” pointing to the 47.

Boy:
“It’d be forty-seven. Do you want me to add it?”

Me:
“Well yes”

Boy:
“40 and 50 is 90. 7 and 8 is 15. The answer is 105” said as quickly as most people could say it.

So you can imagine the response of the teachers when they heard this, who had thought he was lacking so much understanding of tens and units, to hear him do the calculation so quickly in his head! From that moment on I vowed to not make assumptions about what pupils can or cannot do.

We can also improve the way we have dialogue by getting into situations where we can work on tasks alongside pupils, even collaboratively with them. In these situations it is good for pupils to get accustomed to using Pupil-teacher and pupil-pupil talk in learning experiences. These tasks work well, if, built into the planning, there are opportunities for pupils to communicate their evolving understanding.

And

Because of some pupil’s previous experiences often teachers will need to understand that pupils can learn more effectively, if the teacher can clear a way, by sensitive handling the obstacles of learning be they, cognitive failure never diagnosed or damage to personal confidence or a combination of the two. This can be orchestrated particularly in the first few years of schooling by arranging to have quality-time with each child at least once a month even if only for a few minutes. Better to do a little rather than just think there’s not enough time to ever do it.

Finally to summarize to make improvements
1/
Try to use tasks that engage the pupils in thinking for themselves and allow you to work alongside them on occasions.

2/
Find time to listen and communicate with pupils as they work on these tasks.

3/
Try to avoid controlling the communication to get to a mathematical end that you have predetermined but encourage Mathematical thinking instead. “Go with the flow.”

4/
Wait at least 5 seconds for a response before speaking further.

5/
Help pupils to speak and listen to each other in a constructive way.

6/
Do not make assumptions.
7/
Watch body language and voice intonation so as to alleviate a power structure.
-----------------------------------

If you are interested in researching further then Google-Teacher Interaction with pupils, Pupil-Teacher talk, Teacher-Pupil dialogue. You can also search at bsrlm.org.uk 
Well done those who are working this way or working towards it – it does take time!

If this is new then please give it some thought, speak to others about it. Your pupils deserve it!

