	Task: L-Totals

	
	Making and monitoring decisions to solve problems
	Communicating mathematically
	Developing skills of mathematical reasoning

	1
	Students try different approaches and find ways of overcoming difficulties that arise when they are solving problems. They are beginning to organise their work and check results.  

The student works out one correct L-Total 
	Students discuss their mathematical work and are beginning to explain their thinking. They use and interpret mathematical symbols and diagrams. 

The student supports the work in strand 1 with an appropriate diagram or symbol.
	Students show that they understand a general statement by finding particular examples that match it. 

The student appreciates that the L-Total will change when the L is moved.  

	2
	Students are developing their own strategies for solving problems and are using these strategies both in working within mathematics and in applying mathematics to practical contexts. 

Students are able to present at least 3 other L-shapes from the given number grid. 
	Students present information and results in a clear and organised way, explaining the reasons for their presentation.  

Students show their working to strand 1 in a clear organised way i.e. adding the numbers
	Students search for a pattern by trying out ideas of their own. 

Students gather sufficient information from which a simple observation may be made - ‘the total gets bigger as the L number gets bigger’

	3
	In order to carry through tasks and solve mathematical problems, students identify and obtain necessary information: they check their results, considering whether these are sensible.

The student starts to find L-Totals for different L shapes but not in a systematic way. The results should be correct.  
	Students show understanding of situations by describing mathematically using symbols, words and diagrams.
Students use words and symbols or words and diagrams in an ordered way, providing a list of their results for L-numbers and L-Totals.   
	Students make general statements of their own based on evidence they have produced and give an explanation of their reasoning. 
Students make a correct general statement based upon their results, linking incremental translation with their L-Total.

· the total increases by 4 when the L is moved one place to the right.

· the total is increased by 36 when the L shape is moved one place down. 

	4
	Students carry through substantial tasks and solve quite complex problems by breaking them down into smaller, more manageable tasks.
The student translates the L-shape horizontally or vertically systematically and looks for relationships between the L-number and the L-Total for the 9 by 9 grid.
	Students interpret, discuss and synthesise information presented in a variety of mathematical forms. Their writing explains and informs their use of diagrams.  
Students tabulates their results systematically. They provide a linking commentary. 
	Students are beginning to give a mathematical justification for their generalisations, they test them by checking particular cases. 
The student uses tables of results to support generalisations such as:-

4N-26=T for the 9x9 grid      or

4N-23=T for the 8x8 grid      where these are expressed in words   or a statement such as those in mark 3 strand 3. The student tests generalisations with further cases. 

	5
	Starting from problems or contexts that have been presented to them, students introduce questions of their own, which generate fuller solutions. 
The student shows 
an appreciation
of the general case 
for the relationship 
between the L-number
 and the L-Total for a 
specific grid size. 
e.g. for the 9x9 grid:-


	Students examine critically and justify their choice of mathematical presentation, considering alternative approaches and explaining improvements they have made.  
The student makes good use of symbolism to present the findings.

e.g.          4N-26=T 

where N is the L-Number and T is the L-Total for a grid size 9x9. 
	Students justify their generalisations or solutions, showing some insight into the mathematical structure of the situation being investigated. They appreciate explanation and experimental evidence. 
The student justifies a generalisation by considering the mathematical structure of the situation.

e.g. For the 9x9 grid :-

T=N-18+N-9+N+N+1

T=4N-26 


	Task: L-Totals

	
	Making and monitoring decisions to solve problems
	Communicating mathematically
	Developing skills of mathematical reasoning

	6
	Students develop and follow alternative approaches. They reflect on their own lines of enquiry when exploring mathematical tasks; in doing so they introduce and use a range of mathematical techniques. 
Students extends the tasks into different

 size grids, making progress by taking an

 algebraic approach, not by repeating the

 number work rewarded in marks 1 to 4.  



	Students convey mathematical meaning through consistent use of symbols.
The student makes consistent use of correct symbolism.

e.g. T=4N-3G+1.
All variables are clearly defined.

 
	Students examine generalisations of solutions reached in an activity, commenting constructively on the reasoning and logic employed and make further progress in the activity as a result.
The student develops their justification for the mark 5 to include manipulation of terms including G in search for the correct result.

E.g. N+N-G+N-2G+N+1=4N-3G+1

N.B. It is not sufficient for the candidate to generate a systematic list of values for different grid sizes and arrive at 3G+1 through linear differencing.

	7
	Students analyse alternative approach to problems involving a number of features of variables. They give detailed reasons for following or rejecting particular lines of enquiry. 
The student examines the effect of different translations through the vector                        a

                                        b

of the L-shape on the L-Total for different grid sizes.
	Students use mathematical language and symbols accurately in presenting a convincing reasoned argument.
The student uses the mathematical language of transformations, vector notation and standard algebraic symbolism accurately and confidently in presenting the work.

                                           a

e.g. for a translation           b        arrives at 

T=4N-G(3+4b)+4a+1
(T=4N-3G-4bG+4a+1)

	Students’ reports include mathematical justifications explaining their solutions to problems involving a number of features or variables. 
The student’s report is consistently justified, relating to their symbolic results to the structure of the task. Constraints on the symbolic results from the grid size are considered.    

	8
	Students consider and evaluate a number of approaches to a substantial task. They explore extensively a context or area of mathematics with which they are unfamiliar. They apply independently a range of appropriate mathematical techniques. 
The student explores extensively and analytically more complex combinations of different transformations. e.g. translations and rotation about a point outside the L-shape. 
	Students use a mathematical language and symbols efficiently in presenting a concise reasoned argument.

The student condenses their symbolic argument for the combinations of transformations.

                                        a

e.g.  for a translation       b        followed by a 


rotation 90º about a point positioned          c
                                                                    d        
outside of the original L-shape.

	Students provide a mathematically rigorous justification or proof of their solution to a complex problem, considering the conditions under which it remains valid.
The student ‘s report is rigorous. It pays particular attention to the conditions under which proof remains valid.  
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