Writing Frames in Mathematics
Pupils need to deal with the ‘Why?’ of a situation. To do this, they need to observe and perceive patterns, describe these and justify any conclusions they make about mathematical phenomena. They need to practice challenging their thinking, be aware of the intuitive leaps that they make, look out for any circular arguments, review their guesses and confront any of the ‘dead ends’ that they encounter. 

However, when we looked at some of the every-day expectations of pupils’ written mathematics, we found that what they often write is a direct response to imperatives such as: ‘copy and complete’, ‘How many…?’ ‘How much…?’, ‘Find the missing number’. More often than not, children are simply practising skills and rehearsing facts. It is important to pursue alternative patterns of pedagogy which would expand the range of writing genres available to children and to explore the effect on developing children’s reasoning skills. Demonstrating a high level of ability to explain orally does not necessarily indicate a similar level when working on written explanations.

Writing frames consist of skeleton outlines that help children use the generic structures and language features of recount, report, procedure, explanation, exposition and discussion. Writing frames provide teachers with a scaffolding strategy to support children in their writing development without an adult necessarily being along side them. This model can be represented as follows: 

1. Teacher modelling (explaining the activity)

2. Joint activity (developing a frame) 

3. Scaffolded activity (children working with the frame) 

4. Independent activity (eventually dispensing with the frame).

Here is a frame that a Year 5/6 class developed to help them with their work on mathematical investigations:

· My task is….

· I think that …..

· One reason for thinking that …..

· Another reason is …..

· In addition to this ……

· This is why I think that……

It is important to make the pupils aware of what is expected of them and so a writing frame gives them that support and allows them to work on a task with a degree of certainty as to what is expected of them.  As they become more confident the frame should be adjusted.

Statistical Tasks

With less able, inexperienced or younger groups the following series of frames might be of use:

Mathematical Data Handling Writing Frame Structures
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Specify the Problem and Plan

Hypothesis

I have decided to find out whether 

and also whether

The reason I have chosen to investigate this is because

I expect my research to show that

and also that

The reason I believe this is because

Sampling

To complete this task I will need to collect 

pieces of data 

because

I am going to collect this data by

The reason I have chosen this method is

Plan A

I will draw a 

to display my results.

The reason I will do this is because I expect it to show me 

It might also show that

I will also draw a 


because

Plan B

I will calculate the 

The reason I will do this is because 

I have also calculated the 

because

Interpret and Discuss Results

Conclusion 1

At the beginning of the task I thought that

My results/graph seem to show that 

They also show that

Although this is what I expected, I was surprised to note that

I think this may have been because

Conclusion 2

At the beginning of the task I thought that

My results/graph seem to show that 

They also show that

This is not what I expected.

I think that this may have been because

Reflection

In order to check my hypothesis more carefully I could have

I think that this would help because

I could have also

because 

If I wanted to extend my research I could look at

I could also look at

I think that these might show me that

With pupils who are more experienced then the following structure should act as a prompt:

A Writing Frame for Statistical Tasks.

Planning.

I am going to investigate …

I think that my results will show that …


I think this because …

The information I need to collect is …

I am going to get this information by …

Using the Data.

I will need to do the following calculations …

I will do these so that I can …

I will draw the following graphs …

I think these would be the best choice because …

Results.

This graph shows that …

I think that the reason for this result is …

This calculation shows that …

I think that the reason for this result is …

Conclusions.
I have noticed that …

This agrees/disagrees with my predictions at the start …

I was surprised that …

This might be because …

My results would be more convincing if …

If I had time I would like to improve my investigation by …

Or I would like to also explore …

It should then be sufficient to offer the following prompts for students.

Student Guidelines for Data Handling Task
If you can answer the following questions, then you should be able to write up your report.

Planning your task.

What is your task about?

What is your hypothesis?

Have you got any hypotheses of your own which you want to add to the original ones?

What will you do first? 

Will you need to design a questionnaire? 

What information or data will you have to get in order to complete the task? 

How much information do you think you will need to collect? 

Where will you get the information from? 

How will you know when you have got enough data? 

How accurate does your data have to be? 

How will you check that your data is accurate? 

What will you do with the data in order to investigate the task? 

Working through the task.

What sort of calculations will you need to do? 

How will you record your results? 

Are there any special statistical techniques you will need to use? 

Can you give reasons for your choice of techniques/ calculations? 

Are you going to change anything to make the task different? 

Is there more than one way of investigating this task? 

Have you thought of trying a different method? 

What will help you to decide the best way of completing this task? 

What methods will you use to present your results? 

Why will you use particular methods of presentation? 

What advantages have these methods of presentation? 

Results and conclusions.

Have you written down all your results? 

Have you checked your results? 

Have you noticed anything about your results? 

Have you managed to draw any conclusions from your results? 

Do your results have any limitations? 

Is there any more work you could do to develop the task further? 

Will you need to collect any more information? 

Have you given reasons for all your answers/ results?

Having worked through the earlier writing frames the more able students should be able to then make constructive use of this extract from the board’s assessment criteria for coursework.

	
	Specify and Plan
	Collect, Process and Represent
	Interpret and Discuss

	1-2
	The candidate shows they understand a simple task. There is an implicit plan. 

[Understanding may be shown by collecting or using some data]
	The candidate collects or uses data and records it. 

E.g. Extract and interpret information in simple tables and lists; construct bar charts & pictograms and interpret. 

Collect discrete data and record using frequency tables; understand and use mode and range of data; group data in equal class intervals; represent collected data in frequency diagrams and interpret; construct and interpret simple line graphs.


	The candidate comments on their data.

	3-4
	The candidate states reasonably clear aims (or the purpose) of the work.

Their planning is largely designed to meet the aims/purpose.

They use an appropriate sample.
	The candidate collects or uses data with some relevance to the problem.

They utilise statistical techniques/diagrams [Grade F] and represent the data.

E.g. Understand and use mean of discrete data; compare simple distributions using range and one of mean, mode, median; interpret diagrams, including pie charts, and draw conclusions. 

Collect and record continuous data, choosing appropriate equal class intervals to create frequency tables; construct and interpret frequency diagrams; construct pie charts; draw conclusions from scatter diagrams and have a basic understanding of correlation.
Their results are generally correct.


	The candidate summarises some of their data.

They make a statement based on their diagrams or calculations, which is relevant to the problem.

	5-6
	The candidate considers a substantial problem [Allowing comparisons to be made across a range of areas] stating their aims clearly at the beginning of the report which may be revised as the work develops.

Their plan is explicitly stated to meet those aims.

They choose an appropriate sample [At least 30] and give a reason for their choice.
	The candidate collects/samples largely relevant data.

They utilise appropriate calculations/techniques/diagrams [Grade C] within the task.

E.g. Specify and test hypotheses using appropriate methods to take account of variability or bias; determine modal class and estimate mean, median & range of grouped data, selecting most appropriate statistic; use measures of average and range, with frequency polygons, to compare distributions and make inferences; draw a line of best fit on a scatter diagram, by inspection. 

Interpret and construct cumulative frequency diagrams; estimate median and interquartile range and use to compare distributions and make inferences.

Their results are generally correct with little irrelevant calculations.


	The candidate summarises and correctly interprets their diagrams or calculations.

They relate these back to the original problem.

They evaluate their strategy.

	7-8
	The candidate works on a problem requiring creative thinking and Higher-level techniques.

They state their aims clearly and give valid reasons for their choice of planning.

They explain and act upon limitations of their chosen sample (bias), where appropriate.
	The candidate collects/samples reliable and relevant data.

They utilise a range of appropriate and necessary calculations/techniques/diagrams [Grade A] consistently within the task.

E.g. Interpret and construct histograms; understand how different methods of sampling and different sample sizes affect reliability of conclusions drawn; select and justify a sample and method to investigate a population.
Their results are correct.

[Some minor errors are permitted as long as they do not detract from the quality of the argument.]


	The candidate summarises and correctly interprets their results and shows an appreciation of the significance of these results.

They recognise possible limitations in their strategy and suggest improvements (where appropriate).

The best work will give some indication of how likely or unlikely the events inferred from the data are.




An Exemplar Plan for Coursework:

In order to complete this task I am going to do the following:

Specify the problem and Plan

1. State your hypothesis with reason
2. State what information is needed and how much.

3. How will it be collected?

4. Will you use a sample or use all the data? – give reasons
5. What sort of calculations will be needed and why?

6. How I will you record your results? 

7. What type of graphs will be drawn and why?

Collect, Process and Represent

8. Do all your calculations and graphs – if you decide to do extra ones say what they are and why you are doing them.

Identify and Discuss Results
9. Clearly explain what each graph or calculation shows. 

10. Does the evidence support your hypothesis? – If not can you think of reasons why this might be the case?

11. Could you have tried a different method?

12. What limitations are there to your results?
13. Is there any more work you could do to develop the task further if you had time?
