Investigate It !

2July GCSE Mathematics Problem Solving Coursework Guidelines


For Students.

When you are given a task, there are six things you should do:-

· Read the problem. 

· Write a plan of action.

· Follow your plan.

· Stop and look at what you found.

· Go back and adapt your plan.

· Write your report.

( These have been adapted from “How To Solve It” by G. Polya a brilliant book written in 1944)

Sounds simple? Well, it is very simple if you are sensible and organised. Let us look at each step in more detail.

· Read the problem. When you read the problem, make notes of any ideas you have, however silly you think they may be. Try the problem out quickly, do some doodles and sketches, but never throw anything away - all rough work is important.

· Write a plan of action. With your ideas, doodles and sketches, write a brief but clear plan of action. This should show all the things you will be studying and how you will organise your results. E.g.  

1. I will try the puzzle for small shapes, using up to 5 different shapes,

2. I will put all measurements into a table with smallest shape first,

3. I will use the table to look for patterns,

4. I will try out the patterns and make guesses to test my patterns,

5. I will then try other shapes, but this time make some guesses first.

· Follow the plan. You must be strict and follow the plan. Never do too many examples, just enough to do the next part of your plan. However, if when you are working you spot new things to try out, make a note of these so you can adapt your plan later.

· Stop and look back at what you found. This is the most important part. Here you look at all you have found and try to discover any patterns, rules, or special methods to solve the problem. Mostly the rules will be number patterns and algebra, but lots of good investigations need rules about types of shape or symmetry, and some need to be written like a story, some are designs or models to be made. Whatever you need to do, always check your results.

· Go back and adapt your plan of action. This does not always have to be done, but usually you will need to try new things out. Remember a good investigation could be done in one lesson, or could take three or four weeks, what matters is that you work at it.

· Write a report. All reports should be individual, but most reports have the same main style:-

1. Introduction - Tell the problem in your own style so that a friend could understand it also.

2. Give examples - Show that you understand the problem by giving different examples.

3. Give result - Here put your results in a neat order plus any comments about patterns you found.

4. Guesses and tests - This part is important, you must show that you can study your results and make some sensible guesses for similar types of problem which you check fully.

5. Conclusion - This part ends the report, here you put all you found together in a neat way.

What about getting help or working with others? Well, that is fine. You can ask teachers or friends, but you must always be honest and say so in your report. If you do work with others, make sure you each have separate parts to work on for some of the task, but you can use other peoples results. Most importantly, write your report on your own.

If you have managed to read all this, you will have no problems with simple mathematics reports. Good luck.

For Teachers

Assessing tasks has been a nightmare for me many times. Like many teachers and assessors, I sit down initially believing that I will read, digest and check the whole report. After the first ten (if that) my good intentions go, and the rest quickly end up being skimmed through. Were the latter reports assessed worse? Looking back, no. The same reports I have re-assessed at leisure or have had moderated, and the final levels have been the same or only slightly adjusted. So what does this mean? What it does not mean is “just skim through reports”, rather it demonstrates that the initial reports, assessed in detail, gave me a feel for the task as a whole which aided me to make sensible judgements later. Each assessor and department should develop methods that they are comfortable with, what I hope is that the following stimulates some discussion. 

To assign levels, you need two things : -

1. Understanding of the task - best done by trying it out yourself. Then read the reports, do not assess initially. Leave the assessing to last when you finally have to tick the relevant level.

2. Understanding of the levels - the levels and strands for MA1, Using and Applying, can be irritatingly unrelated to many tasks. However, the underlying meanings of the levels are, to me, straight forward if the task is never seen separated from the main mathematical content (from MA2 to MA4). 

MA1 has three elements Making and Monitoring Decisions to Solve Problems (comprehension and planning), Communicating Mathematically (communication) and Reasoning, Developing Skills of Mathematical Reasoning (evaluation). Despite there being three elements, on the whole they cannot be differentiated fully, and so what follows are the broad elements that give a level.

On the following page, I have written some definitions of the levels.

MA1 - Using and Applying Level Definition

According to the NC (HMSO Jan 1995) for KS3 and KS4 ;

“Pupils should be given opportunities to :

a) use and apply mathematics in practical tasks, in real-life problems and within mathematics itself;

b) work on problems that pose a challenge;

c) encounter and consider different lines of mathematical argument.”

Below are brief descriptions of the levels (remember these do not apply directly to KS4)

Level 1 - the child was able to follow simple instructions;

               the child was able to ask and respond to practical questions.

Level 2 - the child was able to follow instructions;


 the child makes an attempt at writing results;

               the child was able to ask and respond to “what if ...” questions.

Level 3 - the child was able to adapt instruction to continue a task, checking their result;

               the child was able to express findings in writing/ as a diagram;

               the child uses mathematical words in context.

Level 4 - the child develops their own strategies to solve problems;

               the child presents results in a clear and organised way;

               the child attempts to find some order in their results.

Level 5 - the child was able to see what results were useful;

               the child was able to express and display findings with simple tables;

               the child makes predictions, sometimes tested with new examples;

               the child can express predictions in words.

Level 6 - the child was able to produce a useful plan to follow;

               the child was able to organise examples in a sensible order not necessarily justified in words;

the child organises results using different skills graphically, verbally, in writing or algebraically;

               the child makes some generalisations and predictions verbally/in writing;


the child tests their generalisation with options to follow.

Level 7 - the child was able to produce a plan that is adaptable with elements of testing ready designed;

               the child was able to examine results with understand of which method to adopt;


 the child accurately presents findings graphically, in writing or algebraically;


 the child makes generalisations and predictions commenting accurately on reasons for choice;


 the child comments on all results including failed generalisations and tests. 

Level 8 - the child extends the original task, setting themselves clear goals and regular adaptations with 
justification;

   
the child explains results, predictions, tests and failures with understanding and mathematical 
competence.

Exceptional Performance -

               the child was able to produce full, regular and detailed plans with main options justified;


 the child shows they can predict through mathematical knowledge before trying too many 
examples;


 the child was able to use and possibly co-ordinate several variables implicitly in their plan;


 the child uses algebraic notation with confidence and accuracy;


 the child justifies their results carefully designed practical results, related to their 

generalisations;


 the child selects the appropriate mathematical presentation with understanding. 

To achieve a level, the child should show overall competence at a particular level, without necessarily covering every element of the level. Also it is very important to relate the task level to the level of mathematics it contains. On the whole if the level of MA2, Number and Algebra, is 7, then the task level should be close to this. 
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