Focussed Assessment materials Using and Applying - Representing
	Level 3/entry level

	select the mathematics they use in a wider range of classroom activities

	Examples of what students know and can do
	Probing questions

	– use classroom discussions to break into a problem,

recognising similarities to previous work

– put the problem into their own words

– use mathematical content from levels 2 and 3

– choose their own equipment appropriate to the task,

including calculators

· try different approaches and find ways of overcoming difficulties that arise when they are solving problems, e.g.

– check their work and make appropriate corrections, e.g. decide that two numbers less than 100 cannot give a total more than 200 and correct the addition

– begin to look for patterns in results as they work and use them to find other possible outcomes
Suggest a line of enquiry and the strategy needed to follow it;
	Can you explain what you’re trying to find out?


	Level 3/entry level

	begin to organise their work and check results

	Examples of what students know and can do
	Probing questions

	-begin to develop own ways of recording
-develop an organised approach as they get into recording their work on a problem

· Discuss their mathematical work and begin to explain their thinking eg

-use appropriate mathematical vocabulary

Talk about their findings by referring to their written work.
	


	Level 3/entry level

	use and interpret mathematical symbols and diagrams

	Examples of what students know and can do
	Probing questions

	Represent a puzzle or problem using number sentences, statements or diagrams
Choose and use appropriate calculation strategies, including calculator use
	


	Level 4/G/FS 1

	develop own strategies for solving problems

	Examples of what students know and can do
	Probing questions

	· make their own suggestions of ways to tackle a range of problems 

· make connections to previous work

· pose and answer questions related to a problem

· check answers and ensure solutions make sense in the context of the problem

· review their work and approaches


	How might you start to solve this problem?

Can you think of some work we’ve done before that might help you?




	Level 4/G/FS 1

	use their own strategies within mathematics and in applying mathematics to practical  contexts

	Examples of what students know and can do
	Probing questions

	use mathematical content from levels 3 and 4 to solve problems and investigate
understand practical problems in familiar and unfamiliar contexts, some of which are non-routine

Orders and reorders information, uses abbreviations and/or symbols, diagrams.
	What maths have you learned that might help with this problem?
If this isn’t like any maths you’ve seen before, can you record the information in a systematic way?


	Level 5/E

	identify and obtain necessary information to carry through a task and solve mathematical problems 

	Examples of what students know and can do
	Probing questions

	 Simplify the problem.

 – recognise information that is important to solving the problem, determine what is missing and develop lines of enquiry

– break a several-step problem or investigation into

simpler steps

– consider efficient methods, relating problems to

previous experiences
Tabulate systematically the information in a problem or puzzle; identify and record the steps or calculations needed to solve it, using symbols where appropriate

	What information do you have? What information is important to solving the problem?  

Is there anything else you need to know?

What method will you use?

What should you record to show how you are going about solving the problem?…using words, symbols, diagrams?

What does this expression tell us?

What does this graph tell us?

What conclusions can you draw from this diagram/graph?


	Level 5/E

	show understanding of situations by describing them mathematically using symbols, words and diagrams

	Examples of what students know and can do
	Probing questions

	– organise their work from the outset, looking for ways to record systematically

– decide how best to represent conclusions, using appropriate recording

– begin to understand and use formulae and symbols to represent problems
–Use symbols, words, diagrams, tables and graphs.

–Consider using ICT


	Explain how you would attempt this problem.

How would you start? 

Can you find a more efficient method?

Would this still be an efficient method if the calculation had different numbers?  Explain why.


	Level 6/D/FS2

	solve problems and carry through substantial tasks by breaking them into smaller, more manageable tasks, using a range of efficient techniques, methods and resources, including ICT; give solutions to an appropriate degree of accuracy

	Examples of what students know and can do
	Probing questions

	Describe a single instance or simple case of the problem, and explain how to go about solving it. Describe how to use this solution to solve at least one other instance of the problem. 

Relate the problem to some mathematics they know. Identify which mathematical facts are relevant to the problem.
Justify decisions about which resources will be needed, considering the use of ICT.
Decide what calculations need to be done, in which order.
Make sensible decisions about using estimates to simplify calculations.

Use trial and improvement where a more efficient method is not obvious.

State any assumptions made
	What do you think makes this a substantial problem to solve/task to explore? When did you realise the potential of this problem/task?

What did you see as the main steps in solving this problem/working on this task?

How did you go about organising your approach?  Did you need to make any changes to your planned approach? 

What resources, including ICT will help you explore this problem?

What do you expect the answer/solution to be?  Why?

What is a sensible degree of accuracy? 

Consider your solutions.  Explain to a friend how you got there.

Complex calculations – what difference would it make if you round every answer? 

What are/were your initial thoughts on how to solve this problem?  Did your strategy work?  How did you change it and why?
What assumptions did you make?


	Level 6/D/FS2

	interpret, discuss and synthesise information presented in a variety of mathematical forms

	Examples of what students know and can do
	Probing questions

	Restate the problem using mathematical language, symbols, diagrams or tables. 
move from one form to another to gain a different perspective on the problem
Explain what it means and how it relates to the problem.

Explain why a particular representation will help to solve the problem.


	How could you organise the information in the question?
Do you have enough information?

Do you need all the information?
Why have you presented the information like this?


	Level 7/C

	solve increasingly demanding problems and evaluate solutions; explore connections in mathematics across a range of contexts: number, algebra, shape, space and measures, and handling data; refine or extend the mathematics used to generate fuller solutions

	Examples of what students know and can do
	Probing questions

	Devise a clear strategy for solving the problem one step at a time, knowing what each step entails.
 Relate the problem to more than one area of mathematics and identify the relevant connections between topics.
Move from one form of representation to another to gain different perspectives of the problem.
 Solve a more general or harder problem than is suggested by the original problem.


	Which mathematical topics are linked to this problem?
Which mathematical facts and techniques will be useful to you?

How are these different ways of representing your information connected?

If the information in the problem changed, how would it change the way you tackled the problem? How would it change the solution?

Could you generalise your result?


	Level 7/C

	give reasons for choice of presentation, explaining selected features and showing insight into the problem's structure

	Examples of what students know and can do
	Probing questions

	Consider different ways to represent the problem, and make decisions about which will work best.
Explain why a particular representation has been chosen

Justify any generalisations assumptions made.
	Why have you chosen to show it like this?

Which other ways did you consider?

Why did you make this assumption? Is it justified?


	Level 8/B

	select and combine known facts and problem solving strategies to solve problems of increasing complexity

	Examples of what students know and can do
	Probing questions

	Transfer specific skills (level 7&8) learned in one context and apply them in a different context.
choose and combine representations from a range of perspectives; introduce and use a range of mathematical techniques, the most efficient for analysis and most effective for communication
	How will this previous learning help you to solve this problem? What’s the same and what’s different about this?


	Level 8/B

	convey mathematical meaning through precise and consistent use of symbols

	Examples of what students know and can do
	Probing questions

	Identify and name variables in a problem.
Generalise a problem and use consistent, accurate notation throughout, linking back to the structure of the problem frequently.
	


	Grade A

	systematically model contexts or problems through precise and consistent use of symbols and representations, and sustain this throughout the work

	Examples of what students know and can do
	Probing questions

	Create an equation, graph or spreadsheet that will show the effect of changing one or more variables.
Model a generalised version of the problem to avoid repetitive calculations.
	


	Grade A

	use mathematical language and symbols effectively in presenting convincing conclusions or findings; critically reflect on own lines of enquiry when exploring; search for and appreciate more elegant forms of communicating approaches and solutions; consider the efficiency of alternative lines of enquiry or procedures

	Examples of what students know and can do
	Probing questions

	
	


