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Disclaimer

It is usual to begin a piece of controversial writing with a disclaimer to the effect that the views expressed in this piece are not the views of either sigma or Coventry University, but the personal views of the author.  In this case, I wish to extend this disclaimer to say that not all the views expressed in this paper are even the views of the author; some view points are included for the sake of stimulating debate and even argument. This paper should be viewed as a “think piece” and not a systematic piece of academic research (the reader will notice, for example, the complete lack of reference to the published literature and also a significant absence of evidence, beyond the anecdotal and personal experience of the author) and as such should be referenced in future work with extreme caution.

Introduction

Mathematics support began at Coventry University in 1991 with the establishment of the BP Mathematics Centre.  This was one of the earliest examples of large scale mathematics support provision in UK higher education.  Over the last 20 years, mathematics support has grown from a “cottage industry” to become a discipline in its own right with the overwhelming majority of UK Higher Education Institutions (HEIs) and many institutions internationally providing some kind of mathematics support facility.

The provision in some institutions is extensive.  For example, Loughborough and Coventry Universities jointly host sigma, designated as a Centre for Excellence in Teaching and Learning by the Higher Education Funding Council for England.  With funding from the HE-STEM Programme, sigma has established the sigma Mathematics Support Network, an association of HEIs in England and Wales involved in providing mathematics support to their students.  Similar networks exist in Scotland and Ireland and many overseas institutions have registered as associates with the sigma Network.

The expansion of mathematics support provision within institutions and the year on year growth in the uptake of the support being offered has led some involved in providing this support to ask the question “How much mathematics support is enough?” or, to put it another way, “Should there be a limit on the amount of mathematics support we aim to provide?” (henceforth, this will be referred to in this piece as the question).  The question is very difficult to answer and, as far as the author is aware, there has been little or no systematic programme of research to seek an answer.  In this discussion paper I will not provide a definitive answer to the question, indeed the reader will need to look very hard to find any kind of answer (definitive or otherwise).  Instead, I will suggest a possible framework for beginning to explore some of the facets of the question and point to “sub-questions” which I hope may stimulate discussion and debate which may help move the community towards an answer to the question.

Motivation for Providing Mathematics Support

Before exploring ways to answer the question, it is important to set a context of why mathematics support is provided.   We will begin this exploration with a personal question addressed to those who are directly involved in providing mathematics support – “Why are you involved?”.  My informed guess is that for most people a key part of their answer to this question relates to the fact that they want to help students succeed or improve their performance or at least to help them feel not quite so lost as they would without the support.  It is true that most mathematics support practitioners are paid for this role – however the vast majority of them are highly intelligent people who could earn their living in many alternative ways (many of which are considerably more lucrative than their present employment) so it is probably safe to say that financial reward is not the primary motivation for most of them.

We should also ask the question “Why do HEIs make resources available to provide mathematics support?”.  I would suggest that there are probably three main reasons:

1. To increase retention / pass rates.  Every student who does not progress on their course of study represents a loss of income to the HEI – if mathematics support centres can “rescue” enough students who would otherwise fail then economically the provision of mathematics support is a wise investment.

2. For the marketing / PR benefits.  An institution with a mathematics support centre can include this in its marketing and recruitment materials to show that it really does care about the students it recruits and thereby becomes a more attractive location for students to study.

3. To keep up with other similar institutions.  The growth in the numbers of HEIs providing mathematics support means that if you do not have such a provision you run the risk of looking badly out of step with your competitors and therefore become a less desirable place to study.

These individual and institutional motivations for providing mathematics support are important as they may have a bearing on how we answer the question.  From an individual view point, the answer may be related to whether or not providing more support will either help more students or help individual students more.  On the other hand, from an institutional point of view, the answer may be related to whether or not providing further support will give additional (financial) return or whether the point of diminishing returns has been reached.

The Recipients of Mathematics Support

Having previously issued a warning that this discussion piece is not rigorous academic research, does not offer definitive answers and should be referenced with caution, I will introduce this section with a ground-breaking insight that can be attributed to the author

“Students are not all the same.” 

(Lawson, 5th Irish Workshop on Mathematics Support Centres, 2010)

This deep insight further increases the difficulty of answering the question.  Enough support for Student A may be far too little for Student B and far too much for Student C.  Since we cannot possibly address the question for each individual student we need a way of classifying students into broadly homogenous groups (or, at least, groups that are less heterogeneous than the entire student body).  In this paper I will use the framework represented in Figure 1 below.
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Figure 1: Framework for classifying students

In this framework there are two dimensions: on the vertical axes is a measure of the current level of mathematical competence of the student (running from weak to strong); on the horizontal axis is a measure of the students willingness to engage with mathematics support opportunities (running from unwilling to willing).  This creates four broad groups of students:

1. Those who are strong and willing

2. Those who are weak and willing

3. Those who are weak and unwilling

4. Those who are strong and unwilling

The Strong and Willing

These may be regarded by some as the ideal student as they have ability and they are willing to seek to make the most of it.  We might ask, why, since they are “strong”, do they make use of the mathematics support provision?  There may be a number of answers to this, but the most likely are that some are seeking to achieve even higher grades and others lack confidence in their abilities.

In recent years, many support providers have noticed a marked increase in this section of their clientele as students have realised that mathematics support is not necessarily “remedial” but can help those who are aiming for a first class degree just as much as those who are trying to give themselves a fighting chance of passing.

From an institutional point of view, these students are not the core business of mathematics support.  Whilst every HEI is quite happy to increase the number of good honours degrees, no HEI would set up a mathematics support provision if such students were the only clients. 

However, from the practitioner’s point of view, these students are often the ones we most enjoy interacting with.  It can come as a much needed relief after many hours (often unsuccessful) of, for example, attempting to convince students of the rules of arithmetic for negative numbers to encounter a student keen to understand not only the mechanics of calculating Fourier coefficients but also the principles of decomposition of functions in terms of an orthogonal basis who asks intelligent questions and responds to the answers we give.  Furthermore, such students are quite often mature students who may have made considerable personal and financial sacrifices to engage in higher education and, out of respect for this, we have an emotional investment in their success.

But for such students, we should not let the personal satisfaction we gain from working with them obscure the fact that our goal for them should be to “wean” them off the support we provide.  One of our goals for them should be that they become independent learners, students who can find out for themselves what they need to know and over-reliance on the support centre might prevent this from happening.  If strong, willing students are using mathematics support more and more (rather than less and less) as they progress through their course then perhaps we have failed them by providing too much support.

The Weak and Willing

These are the students for whom mathematics support was originally conceived.  Their poor initial competence means that they are at risk of failure.  However their willingness to engage with mathematics support provision means that they may be enabled to pass rather than fail.  In a sense such students might represent “easy wins” for mathematics support as it seeks to convince university authorities of its worth and of the need to maintain or even increase its budget.  Furthermore, from the perspective of the individual practitioner, these students give a great deal of satisfaction.  It is very rewarding to feel that because of your intervention a student who was heading for failure has been “rescued” and has succeeded.  This is job satisfaction.  So, from both individual and institutional perspectives, we might well be happy to give these students as much support as they want.

However, there is a catch in this group.  There is a sub-group which we might characterise as “the very weak and very willing”.  In our opinion, a mistake was made when these students were offered a place.  They have scored less than 5 out of 50 on the initial diagnostic test and they struggle with arithmetic of single digit positive integers and yet they are enrolled on a Chartered Engineering accredited degree course.  However, despite (or perhaps because of) their extreme weakness they turn up at the mathematics support centre every day and would, if you let them, absorb all your time as they try to find some kind of port in their daily storm of no comprehension.

Such students present us with a moral dilemma.  Should we attempt to meet their almost insatiable demand for help (even though we are convinced that they are a complete lost cause)? Or, should we “grass them up” to their course tutor – giving our opinion that they just do not have any chance of success and should be withdrawn from the course immediately for everyone’s benefit?  Or should we directly face the student with the hopelessness of their position and strongly advise them to take the sensible course of action and withdraw?  The complexity of this dilemma is further increased by the question of how sure do we need to be of our judgement to take such a drastic course of action.  Many of us have experienced students who on day one we have thought were destined for failure and yet somehow as the year has progressed “the penny has dropped” and through a combination of their hard work and your support they have achieved the unexpected and passed.  If our judgement is 80% reliable can we recommend withdrawal with a clear conscience?  Does it need to be 90% reliable?  Or will only 100% suffice?

The Weak and Unwilling

Our immediate reaction as individuals might be that we should leave these students to their own devices.  If they cannot be bothered to engage with the wonderful opportunities that we are providing for them then that’s their look out.  We are not going to waste our time and resources trying to get them to engage; we will concentrate our efforts on those who we judge to deserve it – those who are at least trying to help themselves.

However, from an institutional point of view, these are the students that we really should be engaging with.  The weak and willing are likely to do enough to get by through what is routinely provided.  But the weak and unwilling need something extra and mathematics support is the most likely source of this extra input.  We need to recognise that their unwillingness to engage is often not as simple as the student’s laziness or disinterest.  Unwillingness may have complex roots related to feelings of inadequacy or hopelessness; or it may be caused by the student’s responsibilities outside university (such as being a carer for children or other family members).

A key challenge for mathematics support practitioners is to find ways of understanding the causes of apparent unwillingness to take advantage of support opportunities and then finding ways of engaging with such students.

Once again, there is a sub-group of this category which presents an additional challenge: the very weak and very unwilling.  Do these students represent the ultimate lost cause?  Do they need “the Mother Theresa of Mathematics Support”, being beyond the capacity of the normal practitioner?  The moral dilemma we encountered with the very weak and very willing is exacerbated here by the fact that these students are potentially an even bigger drain on our resources as not only we have to make a considerably effort just to engage with them in the first place and then if we succeed in this a huge amount of effort to seek to get them to a place where they have a reasonable chance of success.  Do our finite resources and the “greater good” of the whole student body mean that the only sensible (although hard-hearted and therefore hard for many of us to stomach) course of action is not to try to reach these students?

The Strong and Unwilling

Perhaps these are really the ideal students.  They are competent, they are going to succeed and they are not going to be a drain on our resources.  What more could we ask?  We might hope that our university succeeds in recruiting ever more of these students.  Although, of course, if we recruit too many of these students then we will be out of a job!

Triaging our Students

The triaging approach was introduced by medical staff during the Napoleonic wars.  After a battle, the medical staff would quickly examine the wounded and allocate them to one of three classes: those who will survive without immediate attention; those who need immediate treatment if they are to survive; and those who are so badly wounded that no amount of treatment is going to save them.

The analysis above might suggest that we can divide our students into three similar groups shown in Figure 2 below.
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Figure 2: Triaging students

The green region represents those students who will succeed without any interaction with mathematics support; the yellow region are those who are most likely to benefit (in terms of moving from failing to passing) by interacting with mathematics support; and the red region are those who will almost certainly fail no matter how much effort mathematics support practitioners devote to trying to help them.  The diagram suggests that there is a definite level on the strength axis above which students will succeed no matter what.  Likewise there is a level below which no matter how much a student engages with the support offered they will still fail.

Figure 2, whilst superficially reasonable, has its limitations.  The classic Stefan problem of tracking the interface between a solid and liquid region in a freezing/melting substance gives rise to a “mushy region”.  On one side of the mushy region the substance is entirely liquid, on the other side the substance is entirely solid but in the mushy region the substance is a mixture of liquid and solid.  The boundaries of the yellow region in Figure 2 are not definite, precise divisions but at best “mushy regions” of sizeable extent, perhaps so great that the upper mushy region covers the whole of the green region and the lower mushy region covers the whole of the red region.

On top of this, there is also the difficulty that students do not come to us with their strength/weakness and willingness/unwillingness co-ordinates tattooed to their foreheads.  Deciding quite where a student sits on Figure 1 is a completely inexact science and so possibly brings us full circle to say that “Students are not all the same” and that even the attempt at coarse groupings outlined above is of limited value when it comes down to dealing with individuals.

The University Perspective

Taking a hard-nosed institutional perspective in seeking to answer the question we might think of this as a constrained optimisation problem.  Given our finite resources, how do we obtain the most benefit for the student body as a whole?  There are definite, precise measures of our financial resources and reasonably definite and precise measures of our time resources (although all practitioners have developed ways of stretching this considerably).  However, the measures of benefit for the whole student body are far more imprecise.  Does one student moving from a fail to a pass create as much benefit as 5 students who move from an upper second to a first?  Or as 10 such students?  Furthermore, as practitioners we do not deal with the student body as a whole, we deal with individuals and for many of us it goes against the grain of what we hold dear to deny assistance to anyone who seeks it.

A Further Consideration

Our analysis so far has focused on the direct impact of mathematics support on students.  But there is a further dimension that has been encountered in some institutions which is the indirect impact on students of increasing the amount of mathematics support available within an institution.  There are anecdotal accounts that in some cases increased mathematics support has led to a decrease in the amount or the quality of “normal” mathematics teaching made available to students.  In response to complaints from students about either the poor quality of mathematics teaching provided or the reduction in the number of timetabled hours for the mathematics module, some staff or departments have answered that the students need not worry – they can go to the mathematics support centre.  The point of mathematics support is most definitely not to act as a safety net for inadequate “normal” provision – although once again it is not in the make up of most practitioners to turn away students who come for help from such a situation.

In Conclusion

The answer to the question “Can you have too much of a good thing?” (where mathematics support is the good thing in question) is most probably “yes”.  But the answer to the more difficult question “How much maths support is enough?” is most probably “it depends on the nature of the situation in each individual institution”.  
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