Response to Leeds 14 - 19 Mathematics Pathways

Functional Mathematics 

There seems to be general agreement that functional mathematics should be focussed on the applications of mathematics in real world situations. I’m not sure that we have converged to general agreement yet. The mathematics education community are certainly in favour at the one hand with mathematical thinking, problem solving, with a substantial task to solve rather than a set of isolated skills such as finding the % of a quantity. The problem of finding the right context is a difficult one as raised e.g. low motivation of the immediate to a 16 year old of VAT. We need to be very careful how we interpret ‘real world’ or we risk replicating the mistakes of key skills where, in an attempt to contextualise for everyone, there are some very contrived uses of mathematics. Making mathematics ‘real’ for learners does not always mean finding a ‘real life’ context.
1. General features

Is the assumption that GCSE level 2 + the corresponding Functional Mathematics  would be the replacement for the “magic C”?

It is important that any qualification that will become a gatekeeper to Higher Education, employment or training should be available to post 16 students, including adults, so we welcome that proposal. 

It is difficult to know whether colleges would be able or willing to staff or timetable Functional Mathematics for all students who might need it. The funding issues related to Key Skills are currently important for post 16 students. Consideration will have to be given as to whether the same element of compulsion should be retained. If functional mathematics is compulsory then this needs to be built appropriately into FE funding. If functional mathematics is defined in a way that is relevant at all levels then functional mathematics  becomes relevant to all students.

2. Content

We welcome the proposal that the content of Functional Mathematics will be simpler than the content of GCSE Mathematics at that level. It is an acknowledgement that it is really only possible to apply content that the student knows thoroughly, rather than material that is in the process of being learned.

It will be important that any Financial Capability aspect will be sensitive to the differences between the experiences of students from different classes and ethnic groups. Are we looking at stocks and shares or loan sharks? Indeed setting of assessments will pose challenges: how many Muslim students would even dare dream of a holiday away with friends?

If the content is generic, post 16 students should be benefit from their knowledge of every day applications that they may have had to deal with for real. There may be problems in finding interesting contexts for key stage 4 students who do not have to pay gas bills yet.

I think that, rather than define mathematical content first we should be thinking of the important mathematical skills and concepts (and this might need reference to contexts) and then consider which content will bring these out. Most of our current curricula are overlong lists of content which is why so much teaching focuses on transmitting recipes, and so few learners learn mathematics.
3. Assessment
Most of the current discussion is about assessment methods, which often drive the teaching and learning strategies anyway.

E assessment using multiple choice responses is superficially attractive because it is easily (and cheaply) marked. However, experience with the National Numeracy Tests for Adults suggests various problems: 

It is possible to drill students to pass them through practising the different recurring variants of the questions. However, the learners would still not be able to apply the concepts in novel situations.

Computer marked assessments are so limiting. They take no account of methods and in no way encourage the teaching of different routes to solve problems and make decisions.

Such tests have been criticised for the amount of reading required. It may be that there is actually an additional and  deeper problem than that of being able to read the words. In order to apply mathematical techniques to a problem that is not actually real to the student, he or she has to imagine himself into what may be an unfamiliar situation. We therefore welcome the proposal to use prior data sheets as in FSMQs so that lack of knowledge of the context should not be a factor. Such assessments are demanding to produce and the likelihood that it would be difficult to produce them on line should not be a factor in the decision as to whether or not they should be implemented.

The current computer marked assessments for adult numeracy and key skills are just the paper versions replicated on screen, carrying with them all the issues that the paper tests have. However, I think it is worth exploring the sort of e assessment that the MARS team demonstrated at the recent QCA workshop.
 Will Functional Mathematics reflect the real world and allow the use of calculators?

There does not seem to be a consensus about coursework and teacher assessment. 

An extended piece of work can be motivating for students to get their teeth into. The projects that worked successfully for the original SEG Modular Mathematics GCSE before they were rejected as not being mathematical enough may be worth revisiting. In theory the idea of undertaking a realistic project would show more mastery of skills and ability to apply appropriate methods as long as candidates are not failed for not using everything, whether or not it is necessary. This will have a greater degree of customer satisfaction as the learners will be able to see a direct benefit.

We would wish to avoid the pedantic nature of the criteria of the key skills portfolios. 
We welcome mastery of content with a high pass threshold. How high will depend on the assessment method allowing for the guess factor should multiple choice be adopted.

GCSE (level 1 and level 2 mathematics)

1. Decisions taken

Retention of current content is acceptable. Because the examinations will be assessing content at a higher level than the Functional Mathematics, there should be no need to skew the examinations towards algebra and other material given a lesser emphasis in Functional Mathematics. 

External assessment of coursework will not necessarily deal with the problem of the worked being revised and marked in school many times, though it should tackle the problem of whole classes producing nearly identical outcomes. 

2. Matters to be resolved in consultation with government bodies

Whatever tiering system is adopted, it would be advantageous if wherever possible the “gatekeeper” level is available to all students. Otherwise there is the problem of students under achieving when placed in low sets.

Double award would seem to be fair given the amount of time devoted to Mathematics in the Key stage 4 curriculum.

3. Matters for ongoing discussion.

16+ re-sit problem:  Hopwood Hall’s experience with OCRs original 2 tier pilot has been entirely beneficial with the A-C pass rate rising from a previous average of about 40% to 60% in 2004 and 56% in 2005. 

Some of the problems with GCSE re-sits arise because vocational students (and tutors) see it as a secondary part of the student’s programme. If the student misses classes because of work placements, visits, pressure of vocational assignments, etc.,”It doesn’t matter because they have done it all before”. In other words the re-sit is almost another chance to be lucky on the exam day rather than a necessary course of study to upgrade students’ mathematical skills.

What happens in the future in FE will depend on whether employers and other institutions decide to set the Functional Mathematics element as their standard entry requirement or whether they continue to see GCSE Mathematics as a filter to select recruits with a good general intelligence and ability to think logically.

Any  other comments on specific problems for FE institutions? 

High attaining GCSE pupils will generally served better by extension (examining the same mathematical content in greater depth) than by acceleration. A level teachers still have concerns about students with grade A or even A* whose algebraic fluency needs further development when they start AS Mathematics. 

Any comments on FSMQs at levels 1 and 2?

Level 3 Mathematics

1. Decisions taken

Is there a problem with validity of teacher assessment of coursework? External moderation seems pretty thorough at present. 

2. Matters to be resolved at the third stage

The current proposals for 2 tier GCSE do deal with the issue in that it is likely that many providers will then restrict entry to AS level to students who have done the higher tier at GCSE. However, there is an instance of a college that has just had a student achieve grade B at A level who achieved a C with us in the first Foundation tier pilot in 2003 There are enough exceptions like this to make a hard and fast rule too exclusive – especially as there is increasing evidence that for some learners the approaches used can often have a significant impact on their success in mathematics.

3. Matters for ongoing discussion

Level 3 minors will have to carry UCAS points. They might be a stated alternative to AS Mathematics for entry to certain degree courses. Is there much take up of Advanced FSMQs outside of the AS Use of Mathematics?

4. AS/A2 “Mathematics plus”

Presumably this is taking on the role of Further Mathematics. Given the problems that universities have in recruiting students for mathematics, the hard sciences and engineering, is it realistic to insist on students at 16+ choosing to do 2 A levels in mathematics

Splitting A level Mathematics into distinct subjects would be problematic for smaller A level providers. A common core that constitutes 2/3 of the A level and can be taught to everyone at the same time means that it is just about feasible to give students a choice of applied modules. The intellectual development that takes place in studying the common core should mean that students can then pick up applications in statistics, computation, mechanics etc. as necessary in Higher Education.

