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The Mathematics Education Landscape in 2009 – Executive Summary 

General Issues 

1. Mathematics is pervasive and underpins subjects across science, engineering, computing, social 
sciences, business & management, finance and architecture; 

2. Being mathematically competent is a key determinant of success in the labour market and a major 
component of progression into and through many higher education courses, as well as being a subject 
to study in its own right; 

3. Being able to engage with an increasingly mathematical society should be a central goal for policy 
makers in the mathematics education of all young citizens; 

4. Mathematics suffers from a negative public perception, which undermines efforts to promote improved 
attainment and wider participation; 

5. Increasing recruitment and retention of appropriately qualified mathematics teachers must continue to 
be a high priority; 

6. Maintaining high standards in mathematics teaching is critical, with the lead role being underpinned by 
the National Centre for Excellence in Teaching Mathematics (NCETM); 

7. While assessment remains important to monitoring student progress, there must be a move away from 
external testing at Key Stage 2 and the related high stakes targets and league tables, to a model that 
involves sampling and that incorporates greater trust in teachers‟ judgements; 

8. Curriculum development must be the subject of a carefully structured and sequential process of review 
over longer timescales than is currently the case, and more space should be made for curriculum 
development from a variety of sources; 

9. „Numeracy‟ and „mathematics‟ are not interchangeable terms, and policy makers should be clear in the 
differences between the two. Further work – currently being led by ACME – is clarifying the differences 
between the two, in order to contribute to the thinking of policy makers; 

Primary Education 

10. Key Stage 2 tests in mathematics in their current format should be discontinued, with instead a greater 
focus on sampling and including the judgements made by teachers in assessing pupil progress;  

11. Assessing Pupils‟ Progress has the potential to empower teachers to make judgements about their 
pupils‟ performance but must be supported by effective continuing professional development; 

12. Single level tests, while useful in low stakes situations, may result in more „teaching to the test‟ if not 
introduced carefully in primary schools; 

13. When Assessing Pupils‟ Progress becomes the main mechanism for assessing attainment, 
consideration should be given to increasing the weighting of Use and Application of Mathematics in 
statutory assessment in order to raise the profile of this attainment target; 

14. The roll out for the introduction of a primary mathematics specialist  in every school should be speeded 
up, and the funding beyond 2011 secured as soon as possible; 

15. The Masters in Teaching and Learning should be aligned with the training of specialist intervention 
teachers in for Every Child Counts and the PMS courses; 

16. Further work should be undertaken to explore the benefits of raising the initial teacher education 
requirements for primary teachers from grade „C‟ at GCSE to grade „B‟; 

17. The long-term benefits of intervention must be prioritised when considering the costs of one-to-one 
teaching to improve numeracy and mathematics; 

18. An independent review of the value for money of the Primary National Strategies should be 
undertaken, with all or some of the funds redirected to schools or local authorities if it is deemed more 
effective; 

11–14 

19. Ongoing teacher assessment must be supported through targeted CPD in order to supplant a reliance 
on continued written tests at Key Stage 3 (regardless of the abolition of SATS); 

20. There are still too few opportunities for students to use and apply their mathematics, making 
connections with other subjects and making constructive use of ICT; 
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21. The Secondary National Strategies should be the subject of an independent review of value for money 
in the same mould as the PNS; 

14–16 

22. All possible options must be sought for speeding up the introduction of the pair of mathematics GCSEs, 
without undermining the credibility of the pilot; 

23. Should the pilot be successful, the single GCSE should be discontinued; 

24. Functionality will be better assessed as part of the proposed new pair of GCSEs than in a standalone 
functional mathematics qualification; 

25. Urgent attention must be focused on the impact the move to two-tier GCSE mathematics is having on 
Key Stage 4 teaching, and progression to Level 3; 

16–19 

26. The proposed 2013 review of qualifications offers a real opportunity to reform the complicated 
landscape of Level 3 qualifications (not just in mathematics); 

27. We are looking at various possibilities, including a new landscape structured around the study of six 
subjects, with English and Mathematics playing a central role; 

28. In order to ensure all students have the opportunity to continue their mathematics education beyond 
16, three broad mathematical pathways could exist: one for learners not pursuing progression goals 
involving considerable mathematics; one for those who require mathematics primarily for its 
applications; and one for those for whom mathematics is a central part of their continued learning. 
These pathways could be provided by a suite of qualifications built from A and AS-Level Mathematics 
and Further Mathematics modules, free standing mathematics qualifications and possibly new 
elements; 

29. As part of this suite of qualifications, consideration should be given to the creation of a Level 3 
Functional Mathematics qualification; 

30. Full A-Levels in Use of Mathematics and Use of Statistics should be developed (as well as the 
implementation of a GCSE Use of Mathematics) to appeal to those whose mathematical interest lie 
mainly in its applications, making use of FSMQs; 

31. Continued expansion in the numbers currently studying Level 3 mathematics will require a particular 
targeted programme of teaching training and recruitment to meet demand for advanced mathematics 
teachers; 

32. Many teachers with initial teacher training qualifications in mathematics do not have the skills and 
subject knowledge needed to teach Level 3 mathematics and suitable professional development should 
be made available to enable them to do so; 

33. We favour the retention (or development of a similar award) of the Advanced Extension Award in order 
to provide stretch and challenge without sacrificing accessibility; 

34. There is insufficient mathematics in the principal learning of Level 3 diplomas in order to provide even a 
most basic survival toolkit for learners; 

35. Proliferation of bespoke mathematics additional and specialist learning units in Level 3 diplomas should 
be resisted, with existing Level 3 mathematics qualifications incorporated instead into diplomas; 

36. Further work should be undertaken to assess the impact a move to a landscape dominated by 
diplomas may have on traditional routes to studying mathematics (or mathematically-related subjects) 
at university; 

Beyond 19 

37. There is a degree of concern at the lack of mathematical preparedness of students embarking on to 
mathematics-reliant degree programmes; 

38. It is important that we ensure better mathematical preparedness of the population entering employment 
and higher education (which ACME will be addressing as part of its forthcoming „Mathematical Needs‟ 
project); 

39. It is essential that there is an increase in the numbers of teachers of mathematics in adult learning, as 
well as a focus on CPD to raise the skills level of the profession. 
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The Mathematics Education Landscape in 2009 

1. Introduction 

“Mathematics is of central importance to modern society. It provides the language and analytical 
tools underpinning much of our scientific and industrial research and development. Mathematical 
concepts, models and techniques are also key to many vital areas of the knowledge economy, 
including the finance and ICT industries. Mathematics is crucially important, too, for the employment 
opportunities and achievements of individual citizens”  
(Foreword, Making Mathematics Count, February 2004)

1
 

“Every advanced industrial country knows that falling behind in science and mathematics means 
falling behind in commerce and prosperity.” 
(Rt. Hon Gordon Brown MP, Prime Minister)

2
 

 
1.1 The Advisory Committee on Mathematics Education (ACME) is an independent committee, based at the 

Royal Society and operating under its auspices, which acts as a single voice for the mathematical 
community on mathematics education issues in England, seeking to improve the quality of such education 
in schools and colleges. It advises Government and other policy makers on issues such as the curriculum, 
assessment and the supply and training of mathematics teachers. ACME was established by the Joint 
Mathematical Council of the UK and the Royal Society, with the explicit support of all major mathematics 
organisations, and is funded by the Gatsby Charitable Foundation and Department for Children, Schools 
and Families (DCSF). 

1.2 ACME welcomes the opportunity to contribute to the DCSF/Department for Innovation, Universities and 
Skills (DIUS) STEM High Level Strategy Group (HLSG). Mathematics education remains a very busy 
landscape with a number of high-profile reviews, changes to curriculum and assessment, and long-
standing challenges facing the subject. Since Professor Adrian Smith‟s seminal 2004 report Making 
Mathematics Count, there have been a number of high-profile inquiries including the Williams Review

3
 

(looking at primary mathematics and its teaching), and the Rose Review
4
 (focusing on the primary 

curriculum). Moreover, while it focused on the UK‟s long-term skills needs, the 2006 review by Lord Leitch
5
 

has major implications for the whole of the STEM education agenda, and not just mathematics.  

1.3 Over recent years, we have moved towards large-scale change at Key Stage 4 including preparation for 
the roll out of functional skills, moves to a new single GCSE mathematics, and the forthcoming pilot of the 
pair of GCSEs. At Level 3, there is the ongoing review of A-Level Mathematics and Further Mathematics 
for introduction in 2011/12 which is taking place against the backdrop of rises in numbers taking A-Level 
Mathematics. In addition, the launch of diplomas and, in particular the roll out of Phase 4 diplomas, will 
have an impact on the 14–19 landscape. There are also some ongoing concerns with the role of external 
assessment, and the fear that it results in „teaching to the test‟ as recently identified by Ofsted

6
. Moreover, 

the National Centre for Excellence in Teaching Mathematics (NCETM) is addressing deep seated 
problems with continuing professional development (CPD) for mathematics teachers. In addition, 
problems persist with the recruitment of teachers, and this has also been the focus of considerable policy 
attention.  

1.4 As well as looking at current changes, this paper aims to identify the on-going issues facing mathematics 
education between the ages of 5–19. It approaches the subject from the perspective of the age ranges of 
learners – primary, 11–13, 14–16, 16–19 – and addresses the key issues (learning, teaching, curriculum, 
assessment, leadership and management, qualifications, supply & recruitment of teachers, CPD and 
issues of transition). However, there are some important generic challenges and issues which cut across 
all of these categories, and these will be discussed separately. 

 

2. Why mathematics? 

“Philosophy is written in that great book which ever lies before our eyes – I mean the universe – but 
we cannot understand it if we do not first learn the language and grasp the symbols in which it is 

                                                 
1
 Making Mathematics Count – The Report of Professor Adrian Smith‟s Inquiry into Post-14 Mathematics Education (February 2004) 

http://www.mathsinquiry.org.uk/report/MathsInquiryFinalReport.pdf  
2
 Rt. Hon Gordon Brown MP Budget Statement as Chancellor of the Exchequer (2006) http://www.hm-

treasury.gov.uk/bud_budget06_speech.htm  
3
 Independent Review of Mathematics Teaching in Early Years Settings and Primary Schools 

http://publications.teachernet.gov.uk/eOrderingDownload/Williams%20Mathematics.pdf 
4
 Independent Review of the Primary Curriculum http://www.dcsf.gov.uk/primarycurriculumreview/   

5
 Leitch Review of Skills – http://www.hm-treasury.gov.uk/leitch_review_index.htm  

6
 Mathematics: Understanding the Score (Ofsted, 2008) http://www.ofsted.gov.uk/Ofsted-home/Publications-and-research/Browse-all-

by/Documents-by-type/Thematic-reports/Mathematics-understanding-the-score  

http://www.quotesdaddy.com/quote/1297661/gordon-brown/every-advanced-industrial-country-knows-that-falling
http://www.quotesdaddy.com/quote/1297661/gordon-brown/every-advanced-industrial-country-knows-that-falling
http://www.quotesdaddy.com/author/Gordon+Brown
http://www.mathsinquiry.org.uk/report/MathsInquiryFinalReport.pdf
http://www.hm-treasury.gov.uk/bud_budget06_speech.htm
http://www.hm-treasury.gov.uk/bud_budget06_speech.htm
http://publications.teachernet.gov.uk/eOrderingDownload/Williams%20Mathematics.pdf
http://www.dcsf.gov.uk/primarycurriculumreview/
http://www.hm-treasury.gov.uk/leitch_review_index.htm
http://www.ofsted.gov.uk/Ofsted-home/Publications-and-research/Browse-all-by/Documents-by-type/Thematic-reports/Mathematics-understanding-the-score
http://www.ofsted.gov.uk/Ofsted-home/Publications-and-research/Browse-all-by/Documents-by-type/Thematic-reports/Mathematics-understanding-the-score
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written. The book is written in mathematical language… without whose help it is impossible to 
comprehend a single word of it; without which one wanders in vain through a dark labyrinth” 
(Galileo Galilei) 

Mathematics as a Powerful Analytical Tool 

2.1 Mathematics is the most powerful tool that has yet been developed to probe and understand the universe 
and to master and control the environment. Mathematics quantifies nature, and develops abstraction and 
generality. Because of this it may be used to analyse classes of systems. For example, the formula A = 
ab, expresses the fact that any rectangle with one side of arbitrary length a and an adjacent side of 
arbitrary length b has an area A given by a multiplied by b. This is true for all rectangles, not just one. The 
same result does not have to be learned over and over again. The algebra summarises every possible 
result of the area of any rectangle regardless of its actual dimensions. Abstraction, generality and algebra 
go hand-in-hand.  

2.2 Similarly, mathematicians can determine that all the planets have elliptical orbits about the sun. This 
represents a subtle interplay of observation, algebra and geometry. By studying orbits about the sun, 
Isaac Newton showed that the reason all the planets rotate about the sun as they do is because a 
universal law of physics is at work, namely that there is a gravitational attraction between the sun and any 
planet whose strength is inversely proportional to the square of the distance of the planet from the sun. 
Newton further showed that when an inverse square law of attraction operates on one body orbiting 
another then the orbit must necessarily be an ellipse. He also showed that the orbits of the earth and all 
the planets that revolve around our sun must lie in the same plane. This is indeed the case; our solar 
system lies in a plane in the vastness of the Milky Way galaxy containing our sun as one of its myriad of 
stars.  

2.3 From the mathematics, Newton was able to predict where the planets would be at times well into the 
future

7
, and to link the period of rotation of a planet about the sun to its mean distance from the sun. The 

same analysis holds good for meteors, comets and for man-made terrestrial or planetary satellites. Thus 
mathematics can be used to predict the future behaviour of a system, or look back at its past, if its 
behaviour now is understood. 

2.4 Galileo was right about mathematics being an essential tool for understanding how the universe (and 
everything within the universe) works. He was not the first, nor the last. The ancient Greeks realised this, 
and the great Archimedes was hired to solve problems ranging from strategic defence problems, through 
to testing the purity of metals to prevent the embezzlement of valuable commodities such as gold. 
Moreover, Newton gave us the underlying clockwork of the universe.  

The Pervasiveness of Mathematics  

2.5 Today mathematics is all pervasive – in all the sciences, electronics, engineering, and computing; in 
architecture and industrial design; in medicine, epidemiology and pharmacology; in economics, geography 
and the social sciences; in urban planning; in quality control in manufacturing; in finance; in weather 
forecasting, in navigation and in military strategic planning. Mathematics will support the analysis and 
solution of environmental problems, including the understanding and containment of global warming, and 
these are perhaps the greatest challenges mankind has ever had to face. Music, dance and the visual arts 
have all been influenced by mathematics, often in unexpected ways. Mathematics can be used to develop 
new juggling routines or beautiful dance patterns, satisfying certain symmetry conditions.  

2.6 Many different systems, it turns out, may be modelled by the same mathematics. So once this 
mathematics is understood, these different systems are then also understood. This is very powerful – the 
same abstract mathematics may be used to establish unexpected connections and analogies. So the flow 
of traffic along urban streets is analysed by mathematics similar to that which can be used to model and 
predict the flow of blood through the human arterial system, or to show how rumours spread through a 
community. 

2.7 Many subject disciplines have been enriched by mathematics in this way and have become very powerful 
as a result. This application of mathematics to other disciplines is an ongoing and increasingly successful 
process. The mathematics establishes connections between different aspects of a system, and most 
powerfully it can be used to predict the evolution of the system in time. 

2.8 Mathematics is precise and mathematical relationships can be proven to be true or false. We work with 
the relationships that are true, and reject as inconsistent any mathematics that leads to logically deduced 
statements that are manifestly false. We can build aeroplanes (which seem to defy gravity), because the 

                                                 
7
 In fact, there was a slight anomaly with the theoretical orbit of Mercury, which did not quite fit the observations. Einstein‟s more refined 

model of General Relativity resolved the discrepancy of the orbit of Mercury and also provided a deeper understanding of gravitation. 
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mathematics underlying their design tells us what is important that must be got right at all costs. Designers 
who make mistakes with their mathematical analysis quickly head towards catastrophe. 

2.9 Mathematics is also used in situations where there is necessarily incomplete information to hand. This 
leads to the study of statistics which uses analysis of chance and the mathematics of probability. Statistics 
is widely used by planners, social scientists, geographers, epidemiologists, pharmacologists, 
demographers, business and market analysts, and strategic planners, and by a wide range of scientists. 
Related to this, risk analysis is an important tool for all adults in helping them make informed decisions 
about financial, medical, environmental and social issues.  

2.10 Mathematics is an essential part of the human heritage, and almost all cultures have used mathematics in 
one form or another. Human beings differ from other animals in their heightened awareness of abstraction. 
Mathematics is perhaps the most remarkable achievement relating to human abstract thought. It 
represents the essence of intellectual achievement; it develops critical and analytical reasoning and 
problem-solving skills and it has given us mastery of our physical environment. Many people enjoy the 
intellectual challenge of mathematics for its own sake and most get satisfaction from solving mathematical 
problems and puzzles. 

Mathematics as a Key Workforce Skill 

2.11 All these reasons make it important to encourage the continuing study of mathematics into post-
compulsory education. Mathematics empowers people. Those skilled in mathematical thinking have many 
avenues of employment open to them. Indeed, Professor Alison Wolf has demonstrated that possession 
of an A-Level in mathematics leads to 10% higher earnings over a person‟s lifetime

8
. Moreover, there is 

some sense that being weak at mathematics is more of a disadvantage in obtaining employment than 
having weak literacy skills, particularly for women

9
. Society needs more mathematically competent people 

to face the challenge and complexities of the modern world, even more so given the recent global 
economic difficulties and the mathematical understanding needed to grasp the detail.  

2.12 We need more people with good mathematical skills in research and development, in the work place, in 
medical technology and nursing, in public decision-making and in teaching and perpetuating the subject. 
Industry and commerce make much use of mathematics and computer software packages. Operatives 
have to know how to interact with these packages, understand a range of formulae and have a good 
ability to interpret graphs and mathematical diagrams. They must recognise when software or machines 
malfunction and should have a good feel as to how to adjust or correct for error. Almost everyone uses 
mathematics in their daily lives; those that cannot function with a modest level of mathematics have a 
severe disadvantage in life. There have been previous attempts at outlining the extent, level and form of 
awareness and knowledge that every citizen should possess, most notably in the work of the Royal 
Statistical Society‟s Statistical Awareness

10
.  

Teaching and Learning in Mathematics 

2.13 The post-16 mathematics scenario has to reflect this multiplicity of demand for mathematics skills. 
Consideration must be given to how mathematical skills are developed and nurtured. Different groups of 
students will perceive mathematics differently and may be stimulated and motivated by contrasting 
aspects of this very rich and diverse subject. There are many students who find mathematics very easy, 
and others who find it unimaginably hard, and there is no single mathematics qualification that can cater 
for this extraordinary range. We therefore need to accommodate this range – encouraging those who find 
mathematics easy to think more deeply, and supporting those who find it difficult to have confidence in 
their greater depth of understanding.  

2.14 That is not to say that mathematics cannot be made more accessible to many more students and that 
many more students should not be encouraged to study mathematics, particularly beyond GCSE. But 
beyond GCSE there must be clearly defined pathways each of which consolidate, and possibly develop, 
knowledge and understanding of mathematics that will be needed and suited to variety of needs and 
interests of students. 

2.15 There has been much debate about the difficulty of mathematics, particularly in relation to the difficulty of 
other subjects. It is important to realize that mathematics has never been an „easy‟ subject in the 
traditional sense. The heart of mathematics is about implication, and about establishing connections and 
relationships. Mathematics uses abstraction and symbolisation; it has its own language of communication 
and criteria for validity. Mathematics needs practice and concentrated effort to master its rules and 
transformations, and its invariants – those aspects that stay the same at all times. All students of the 
subject have to persevere with the intricacies of mathematics and gain insight through repeated 

                                                 
8
 Wolf, A (2002) Does Education Matter? Myths About Education and Economic Growth. 

9
 Parson, S and Bynner, J (2005) Does Numeracy Matter More? Institute of Education 

10
 See http://www.rsscse.co.uk/news/rsscse-news/294-statistical-awareness-for-citizenship  

http://www.rsscse.co.uk/news/rsscse-news/294-statistical-awareness-for-citizenship
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experience of a range of mathematical concepts and proofs (however simple) and how these may be 
integrated with one another to develop further concepts.  

2.16 The mainly hierarchical nature of the subject – that many concepts depend on understanding other 
concepts, which in turn depend on more basic ideas – permeates mathematics and makes mathematics 
different to, and „harder‟ than, other subjects. There is no room in the subject for inconsistency and that is 
why all students have to learn and understand its logic and its operations regardless of whether their 
interest is sparked by the abstract nature of the subject itself, or by its immense power as a tool for 
analysis in a very wide range of applications and real-world contexts. Some students absorb ideas much 
faster than others and are able to go much further in the subject, but all have to go through the process of 
building on firmly understood foundations, and applying mathematics in a range of interesting contexts. All 
of these factors make mathematics a challenging and complex subject to teach and learn, with 
implications for curriculum, qualifications and crucially that teachers of mathematics have the opportunity 
for professional learning throughout their careers – that is subject specific and suited to their professional 
needs and aspirations. 

 

3. Key Issues Facing Mathematics Education 

3.1 There are a number of key, generic issues which cut across the 5–19 mathematics education spectrum. 

Perception of Mathematics 

3.2 Much is now being done to improve the public image of mathematics, from television series (e.g. Numb3rs, 
BBC4‟s The Story of Maths) through to individuals giving talks and master classes. ACME welcomes this 
and would like to pay tribute to those involved, and the excellent work that is being done. 

3.3 However, it remains the case that a change of culture is needed to overcome the negative perception that 
mathematics has in the minds of the public. While many people love the beauty of mathematics, and are 
comfortable deploying it as a tool of scientific analysis, we have to recognise that many people are 
repelled by even the thought of numbers, geometry, trigonometry algebra and equations, let alone 
calculus. This undermines attempts to promote wider participation and higher attainment in the subject. 
Our most striking challenge is the readiness of adults to admit to being unable to study mathematics – or 
even reveal a genuine fear of the subject. It has become „cool‟ to admit an inability to do mathematics, in a 
way which it would never be acceptable to admit publicly that one is unable to read or write. 

3.4 These perceptions are, to some extent, reflected in the classroom. The recent Ofsted
11

 report states that 
while pupils understand the importance of doing well in mathematics, they are rarely excited by it and that 
recall of knowledge and techniques is stronger than understanding. While the recent TIMSS

12
 data show 

some increase in mathematical standards in England, they also indicate a significant decline in some 
attitudes towards the subject by students. It appears that the effort needed to be invested to gain and 
retain fluency in applying mathematical techniques contributes to negative aspects of the study of 
mathematics.  

3.5 There is no silver bullet to tackling this problem. Rather a range of initiatives are needed to help break 
down the misconceptions across the board – within schools (particularly at the early stages in primary), but 
also at later stages in education in a way which it can be demonstrated to students that learning 
mathematics can be both interesting, and also extremely rewarding in terms of career and earnings 
prospects. Involving parents, as suggested in the Williams Review

13
 and the Children‟s Plan

14
, can play a 

clear role in helping to break down the negative views of mathematics that are to be found in the home, 
and which can sometimes undermine efforts in the classroom.  

3.6 Tackling the perceptions of mathematics is particularly important in the current economic climate, which 
has been dominated by complex discussions of advanced financial models. There may be a case for 
looking at public attitudes towards mathematics, in a way which might contribute to breaking down some of 
the negative perceptions the subject faces, with resultant benefits for us all. 

Teacher Recruitment and Continuing Professional Development (CPD) 

3.7 Experienced and stimulating teachers can play a central role in reversing negative perceptions of the 
subject and in raising standards and rates of progression. Schools which experience frequent changes of 
staff and/or have a high proportion of inexperienced or non-specialist teachers are also likely to have 

                                                 
11

 See http://www.ofsted.gov.uk/Ofsted-home/Publications-and-research/Browse-all-by/Documents-by-type/Thematic-reports/Mathematics-

understanding-the-score 
12

 See Trends in International Mathematics and Science Study TIMSS 2007 International Mathematics Report 
http://timssandpirls.bc.edu/TIMSS2007/PDF/TIMSS2007_InternationalMathematicsReport.pdf  
13

 See http://publications.teachernet.gov.uk/eOrderingDownload/Williams%20Mathematics.pdf  
14

 See http://www.dcsf.gov.uk/childrensplan/    

http://www.ofsted.gov.uk/Ofsted-home/Publications-and-research/Browse-all-by/Documents-by-type/Thematic-reports/Mathematics-understanding-the-score
http://www.ofsted.gov.uk/Ofsted-home/Publications-and-research/Browse-all-by/Documents-by-type/Thematic-reports/Mathematics-understanding-the-score
http://timssandpirls.bc.edu/TIMSS2007/PDF/TIMSS2007_InternationalMathematicsReport.pdf
http://publications.teachernet.gov.uk/eOrderingDownload/Williams%20Mathematics.pdf
http://www.dcsf.gov.uk/childrensplan/
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experienced changes and/or shortages in subject leadership positions. These departments often find it 
difficult to develop and share curriculum planning and good practice effectively. The workload is likely to 
rest with the one or two full time experienced staff, and frequently with inexperienced subject leaders who 
require substantial support. This can exacerbate the pressures on the best teachers and subject leaders, 
too often making it difficult to retain them. It also means that they play safe, teach conservatively and do 
not develop engaging new learning opportunities.  

3.8 Current economic conditions appear to have resulted in sharp upturn in the numbers wishing to become 
teachers, with mathematics demonstrating a particularly strong rise. This must be welcomed with two 
notes of caution. Firstly, assuring the quality of teacher intake will be critical. Secondly, when the economy 
recovers, there will need to be a concerted effort on retaining teachers who may be tempted to leave the 
profession by a stronger private sector labour market.  

Assessment 

3.9 A political hot potato is the issue of pupil assessment. Well-crafted assessment carried out skilfully should 
achieve more than its primary purpose of measuring achievement, and its secondary purpose of 
measuring accountability – it should also enhance and enrich the learning of mathematics. While there are 
some welcome developments in the assessment of mathematics (for example using assessment for 
learning as in Assessing Pupils‟ Progress (APP) for Key Stage 1-3) there remains widespread concern 
that the current assessment regime of high stakes testing is failing both in its primary purpose and having 
a negative effect on learning. In addition, recent curriculum and teaching reviews in mathematics have not 
had the issue of assessment within their remit, which ACME believes has been to their detriment (i.e. both 
Rose and Williams Reviews). In these paragraphs we briefly analyse current difficulties and then set out 
steps which might be taken to achieve rich and effective assessment. 

3.10 The principal concern, which is of long standing, is that high-stake targets and league tables drive 
teachers to „teach to the test‟. Following concerns about how pupils are all too often exposed to learning 
procedures and facts without learning the underpinning concepts, Ofsted

15
, in its most recent report on the 

teaching and learning of mathematics, recommended the QCA: 

“ensure current and future developments in external assessment place increased emphasis on 
pupils‟ understanding of mathematics and readiness for the next stage in their education, and avoid 
forms of assessment that fragment the mathematics curriculum” (p7). 

3.11 The problem is compounded by the restricted and predictable nature of questions set. This means that 
instead of a broad and rich mathematics curriculum, with open-ended investigations and challenging 
problems as well as mastery of essential techniques, understanding is restricted. Moreover, learners who 
are labelled as successful are not in fact able to transfer their learning to applications outside the formal 
mathematics testing session or able to move to more advanced learning. 

3.12 As well as the external pressures mentioned above, difficulty is also caused by tests which are structured 
as if learning mathematics consisted of acquiring a set of specific skills which can be ticked off one by one 
using questions targeted at each skill in turn. Rather finely described „learning outcomes‟ are specified and 
those constructing tests and examinations must demonstrate that each of these is explicitly tested. This 
approach is not consistent with how learners actually acquire mathematical understanding and the ability 
to fully harness the mathematics they know. There is no point in knowing how to do a particular piece of 
mathematics for a test if the pupil does not recognise or understand when it is useful. 

3.13 There was widespread support (including from ACME) for the October 2008 decision to end statutory 
testing at the end of Key Stage 3

16
. However, ACME is disappointed at the recent decision to retain 

standardised national tests (SATs) taken at one sitting in mathematics at Key Stage 2
17

. ACME had 
previously submitted its views to the Expert Group

18
, and favours a move to a model which does not 

involve such high stakes testing, and the negative impact that this has on pupils‟ learning, motivation and 
enjoyment of the subject. We believe that teachers should have a much greater role in assessing pupils‟ 
progress, and there should be a move away from the targets and league table focus that currently 
surrounds assessment at Key Stage 1 and 2. ACME accepts the need for some way of monitoring 
national standards in mathematics and an approach involving sampling of pupils would be welcomed, as 
endorsed by the Expert Group. This idea was originally proposed by IPPR in their report Assessment and 

                                                 
15

 See http://www.ofsted.gov.uk/Ofsted-home/Publications-and-research/Browse-all-by/Documents-by-type/Thematic-reports/Mathematics-
understanding-the-score 
16

 However, we are concerned at the recommendation by the Expert Group that Key Stage 3 SATs should continue to be developed.  
17

 See http://www.dcsf.gov.uk/pns/DisplayPN.cgi?pn_id=2009_0090 for the Secretary of State‟s announcement and http://www.acme-
uk.org/news.asp?id=135 for ACME‟s response 
18

 See http://www.acme-uk.org/downloaddoc.asp?id=114 for ACME‟s submission 

http://www.ofsted.gov.uk/Ofsted-home/Publications-and-research/Browse-all-by/Documents-by-type/Thematic-reports/Mathematics-understanding-the-score
http://www.ofsted.gov.uk/Ofsted-home/Publications-and-research/Browse-all-by/Documents-by-type/Thematic-reports/Mathematics-understanding-the-score
http://www.dcsf.gov.uk/pns/DisplayPN.cgi?pn_id=2009_0090
http://www.acme-uk.org/news.asp?id=135
http://www.acme-uk.org/news.asp?id=135
http://www.acme-uk.org/downloaddoc.asp?id=114
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Teaching: Making Space for Teaching and Learning
19

 and ACME also highlighted the approach in its 
response to the Making Good Progress consultation

20
. 

3.14 Some specific comments relating to assessment appear in later sections of this report where relevant. 
However, ACME has on several occasions set down recommendations for assessment, including the: 

 2005 report Assessment in 14–19 Mathematics
21

;  

 2007 submission to the House of Commons Education and Skills Select Committee Inquiry into Testing 
and Assessment

22
; and  

 Submission to the DCSF Expert Group on Assessment referred to above. 

3.15 Particular suggestions repeatedly made by ACME and by others include: 

 The importance of CPD needs to be recognised to develop teachers‟ ability to carry out formative (and 
in some cases summative) assessment and monitor their pupils‟ progress in a way which will enhance 
understanding, technical competence and ability to use and apply mathematics in all pupils;  

 There is strong support for a pluralistic approach to mathematics in the classroom, including open 
ended investigative work, group work and oral presentations. It may well be that such an approach 
cannot be enforced by formal external assessment, the culture should be encouraged and supported 
by advisors and the inspectorate;  

 More attention should be given to the validity of assessment (i.e. to ensuring that assessment 
structures are actually measuring the desired attributes). These include process skills such as 
reasoning, problem solving and modelling. Although these are written in to current specifications, their 
assessment is rarely adequate. ACME believes that a major reason for this is that it is extremely 
difficult to assess these skills in a short examination. These is a school of thought that says that with 
longer examinations greater validity would be possible; an alternative viewpoint is that longer 
examinations may not solve the problem and that quite different forms of assessment are needed. This 
concern is not new, and there is a considerable bank of evidence and experience upon which policy 
makers could draw; 

 That, while modular examinations have many benefits, the fragmentation which this can lead to should 
be offset by more vigorous enforcement of requirements (such as the 20% of A-Level Mathematics) for 
examinations to be based on some synoptic assessment; and  

 There should be rationalisation of provision by different awarding bodies. Reasons for this include 
making optimal use of good question setters and improving mechanisms for curriculum development. 

Qualification and Curriculum Development 

3.16 It is right and proper that the National Curriculum is periodically reviewed to ensure that any improvements 
and amendments provide a framework for study which is robust enough for the future. However, recent 
experiences have demonstrated that there are some fundamental challenges within England‟s 
qualification and curriculum development process. The review of the primary curriculum is one such 
example, which has proven to be a challenging experience for those involved. Moreover, the primary 
review followed reviews of the Early Years Foundation Stage curriculum and the changes to the Key 
Stage 3 and Key Stage 4 programmes of study. 

3.17 ACME is beginning to turn its focus towards identifying a set of principles which we believe should govern 
the process of constructing and reviewing qualifications and curriculum. As a starter for this work, ACME 
fully endorses Recommendation 2 of the Review of Primary Curriculum

23
, which calls for a more 

structured and sequential review of the curriculum in order to being some stability to the schools system. 
In addition, many valuable curriculum developments have been the result of initiatives from within subject 
communities and ACME would wish to see there being opportunity and support for such initiatives in the 
future. 

„M‟ in STEM 

3.18 A major thrust of the Government‟s policy in promoting the future competitiveness of the UK has focused 
on science, technology, engineering and mathematics (STEM). This agenda has identified STEM as being 
the key drivers of our future success; a labour market equipped with STEM skills will be one which will 
better compete in a future global economy.  

                                                 
19

 See http://www.ippr.org.uk/members/download.asp?f=%2Fecomm%2Ffiles%2FASSESSMENT%2Epdf 
20

 See http://www.acme-uk.org/downloaddoc.asp?id=45 for ACME‟s response 
21

 See http://www.acme-uk.org/downloaddoc.asp?id=40 for the report 
22

 See http://www.acme-uk.org/downloaddoc.asp?id=46  
23

 Independent Review of the Primary Curriculum: Final Report (DCSF) 
http://publications.teachernet.gov.uk/eOrderingDownload/Primary_curriculum-report.pdf  

http://www.acme-uk.org/downloaddoc.asp?id=40
http://www.acme-uk.org/downloaddoc.asp?id=46
http://www.ippr.org.uk/members/download.asp?f=%2Fecomm%2Ffiles%2FASSESSMENT%2Epdf
http://www.acme-uk.org/downloaddoc.asp?id=45
http://www.acme-uk.org/downloaddoc.asp?id=40
http://www.acme-uk.org/downloaddoc.asp?id=46
http://publications.teachernet.gov.uk/eOrderingDownload/Primary_curriculum-report.pdf
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3.19 A previous section has identified that mathematics is the basis of analysis across the sciences, 
engineering and beyond. It is, therefore, the building block of efforts to expand participation and raise 
attainment across STEM subjects. ACME welcomes the STEM cohesion programme led by Professor 
John Holman for the progress it has made in establishing the idea of STEM as both a priority learning area 
and as a brand entity. Progress has been made in the streamlining of funding support for STEM initiatives 
and significant operational steps have been taken to improve the awareness of the STEM approach within 
schools colleges and the skills sector. 

3.20 ACME believes that the time is now right to address some of the more micro issues that underpin the 
macro views addressed so far. The situation within schools and colleges is that in reality STEM is mainly 
represented by mathematics and science with a small technology presence manifesting itself through 
design and technology teaching. Science subject knowledge and practical science activity especially for 
girls were identified as the priority areas for early schools-facing work. 

3.21 Now that these issues have been addressed ACME believes the spotlight should be turned upon 
mathematics engagement within schools, mathematics engagement by the sciences, technology and 
engineering and wider public engagement in mathematics.  By adopting this as a new priority we will 
strengthen the STEM branding and increase public recognition of the importance of STEM domains and 
skills for the UK economic well being. 

3.22 The mathematics community has coalesced into an effective and closely harmonised group during the last 
three years, with ACME, the Joint Mathematical Council (JMC) and the NCETM emerging as the „policy, 
community and engagement‟ triumvirate for mathematics.  Mathematics is also clearly represented within 
the two STEM Action Programmes (2 and 7). There may be an argument that there might need to be 
some re-prioritising of central STEM operational activity towards mathematics so that this can become the 
vehicle for continuing to strengthen science achievement at school level, further develop the importance 
and profile of technology within schools by using these subject areas as „using and applying vehicles‟ and 
demonstrating learner engagement in appropriate high level mathematics. Prioritising the use and 
engagement with mathematics at school level will also increase the pool of expertise within engineering 
thus benefiting the one element of the STEM domain that has no real tangible presence within the school 
environment. 

3.23 Moreover, one further point must be remembered – and that is that mathematics is critical in many 
subjects beyond the STEM family, such as economics, social sciences, humanities and business studies – 
and therefore policy should not become solely focused on the interrelations solely between the STEM 
subjects. 

3.24 While the issues outlined above have a resonance across the whole of 5–19 years, there remain a 
number of challenges which are more specific to periods within education which will be dealt with in the 
following sections.  

 

4. Primary Education 
 
4.1 Primary mathematics has been a fertile area of focus by policy makers in recent years with inquiries by Sir 

Peter Williams
24

 into the teaching of mathematics and by Sir Jim Rose
25

 who has reviewed the whole 
primary curriculum. The pace of change does not appear likely to slacken in the coming years.  

Assessment  

4.2 As has already been highlighted, assessment is a hot topic across the whole of 5–19 education, and not 
just in mathematics. ACME‟s views on assessment have already been expressed in Section 3 of this 
report, in that we do not favour the current high stakes testing, and the impact that this has on pupils‟ 
learning, motivation and enjoyment of the subject. Moreover, we also believe that the exclusion of 
assessment issues from the remit of both the Rose and Williams Reviews was to the detriment of both 
pieces of work. 

4.3 Despite this, ACME was pleased to see the specific inclusion of comments in the Rose Review voicing 
the opinion of his respondents to the review concerning the detrimental effects of the current high stakes 
assessment and testing regime. 

“While accountability for pupil performance is essential, the current accountability arrangements are 
in urgent need of reform because schools and teachers may respond to them in ways which 
encourage pedestrian teaching” (Para 2.4). 

                                                 
24

 See http://www.dcsf.gov.uk/pns/DisplayPN.cgi?pn_id=2008_0116 for more details 
25

 See http://www.ofsted.gov.uk/Ofsted-home/Publications-and-research/Browse-all-by/Documents-by-type/Thematic-reports/Mathematics-
understanding-the-score. 

http://www.dcsf.gov.uk/pns/DisplayPN.cgi?pn_id=2008_0116
http://www.ofsted.gov.uk/Ofsted-home/Publications-and-research/Browse-all-by/Documents-by-type/Thematic-reports/Mathematics-understanding-the-score
http://www.ofsted.gov.uk/Ofsted-home/Publications-and-research/Browse-all-by/Documents-by-type/Thematic-reports/Mathematics-understanding-the-score
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4.4 With the Secretary of State‟s acceptance of the recent announcement from the Expert Group on 
Assessment recommending that Key Stage 2 tests in mathematics remain for the time being, it seems 
that despite continued objections from the school workforce and advisors from the subject specialist 
fields the present government are not prepared to take the leap of faith in English primary teachers as 
they have done for teachers at Key Stage 3 (and to some extent at Key Stage 1) and also as Welsh 
colleagues have done for their primary teachers. 

Assessing Pupils‟ Progress 

4.5 At primary level, the development of APP
26

 materials would seem to be a positive step in the 
implementation of the principles of assessment for learning in mathematics and a move away from 
relentless testing. The benefits of APP are that teachers will become more and more familiar with 
recognising characteristics of a particular level so that it becomes integral to their practice and also that 
pupils should be subjected to less classroom testing as teachers monitor evidence from their day to day 
work. In addition, it should increase teacher awareness of the opportunities provided for Use and 
Application of Mathematics (UAM).  

4.6 However, there is much work to do yet to ensure that primary teachers do not revert to the early days of 
the National Curriculum, managing endless sheets of paper and tick lists instead of focusing on teaching. 
Anecdotal evidence from teachers using the draft materials for mathematics seems to indicate that there 
are too many criteria to monitor effectively. Moreover, there is a feeling that some of the criteria are not 
appropriate to formative assessment (as they are too vague or they refer to competences which are 
easily acquired after focused teaching) and that also the key abilities to apply and to inter-relate areas of 
mathematics are not so easily assessed. Also more CPD needs to be arranged to ensure that different 
teachers have similar understandings of the meaning of the objectives they are expected to assess. 

4.7 APP has the potential to empower teachers to be trusted to make judgements about the pupils they 
teach. If DCSF value the work of the Primary National Strategies (PNS) in rolling out these materials 
nationally then we believe that there should also be faith in the teachers in implementing the advice. In 
time this should lead to the removal of statutory testing at the end of Key Stage 2 as an accountability 
measure, with perhaps some between-school moderation in order to compare standards. This could be a 
combination of inter-school meetings and local authority mathematics leaders visiting schools. 

Single Level Tests 

4.8 Related to this, ACME responded to the 2007
27

 consultation Making Good Progress (MGP) which, in 
part, looked at the issue of single level tests. The pilot is due to come to a close in July 2009 but 
communications about it more widely than pilot schools and authorities have been limited. Although 
ACME has met briefly with DCSF officials to discuss how the pilot is progressing, evaluative data is 
currently limited, making it difficult at this stage for ACME to comment. However we hope that the DCSF 
will engage ACME in their considerations before deciding whether to recommend that the pilot is rolled 
out nationally. 

4.9 Our concern is that while single level tests may be useful in low stakes situations, the „teaching to the 
test‟ regime may spread to all years and all periods of Key Stage 2 if there is a great deal of pressure on 
schools to achieve high test results. In addition, single level tests are likely to be mainly short fragmented 
questions and so reinforce the tendency to coach for separate skills rather than emphasising application 
and combination of different understandings and skills. It is unclear how much meaningful mathematics 
may be learnt in „levels‟.  

Use and Application of Mathematics 

4.10 There also remains the issue of the need for greater focus on the UAM, as identified by the Williams 
Review and the recent Ofsted report

28
. However, we do not feel that the recommendation in the Ofsted 

Report to re-introduce the requirement to report UAM teacher assessment goes far enough. We suggest 
that there should be an exploration of the possibility, in the short term, to increase the weighting of UAM 
in the statutory assessments (as is the case for Scientific Enquiry in the end of Key Stage Assessment 
for science

29
. We do not believe that this alone will change practice but will assist, as the Ofsted 

recommendation aims to do, in raising the profile of this attainment target. UAM is difficult in itself to 
assess and it would be important that any assessments used to measure attainment in UAM do not lead 
simply to creating more hoops for pupils to jump through, and since a greater emphasis on this is crucial 

                                                 
26

 APP is “a process of structured periodic assessment for mathematics, reading and writing” (DCSF website, 
http://nationalstrategies.standards.dcsf.gov.uk/primary/assessment/assessingpupilsprogressapp).  
27

 See http://www.acme-uk.org/downloaddoc.asp?id=45 for ACME‟s response 
28

 See http://www.ofsted.gov.uk/Ofsted-home/Publications-and-research/Browse-all-by/Documents-by-type/Thematic-reports/Mathematics-
understanding-the-score  
29

 See http://www.naa.org.uk/naa_20115.aspx for weighting descriptions.  

http://nationalstrategies.standards.dcsf.gov.uk/primary/assessment/assessingpupilsprogressapp
http://www.acme-uk.org/downloaddoc.asp?id=45
http://www.ofsted.gov.uk/Ofsted-home/Publications-and-research/Browse-all-by/Documents-by-type/Thematic-reports/Mathematics-understanding-the-score
http://www.ofsted.gov.uk/Ofsted-home/Publications-and-research/Browse-all-by/Documents-by-type/Thematic-reports/Mathematics-understanding-the-score
http://www.naa.org.uk/naa_20115.aspx
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and reflected in the proposed new national curriculum then all the more reason for developing effective 
and trusted teacher assessment. These issues suggest that the NCETM, possibly through the National 
Mathematics CPD committee, should coordinate a programme of CPD for teachers of mathematics about 
assessment for learning and about UAM. 

Primary Teacher Subject Knowledge 

4.11 ACME first recommended in its report on primary CPD
30

 that every school needed a primary mathematics 
specialist (PMS), and we were subsequently delighted when the Williams Review adopted this 
recommendation. The PMS programme has the opportunity to improve mathematics subject knowledge 
and pedagogy throughout the school impacting on attainment in all pupils in primary education. However, 
we are very conscious that with such a long roll out for this recommendation, momentum could easily be 
lost – particularly so with any change of government. In fact, the DCSF STEM Monitoring Group has 
already highlighted the future funding of the implementation of the Williams Review as being at risk. 
Given the current economic situation and possible governmental spending cuts, ACME agrees with the 
House of Commons Public Accounts Committee Report

31
 that it is critical that this recommendation 

remains high on the list of priorities. The recent invitation to tender from HEIs to deliver the first cohort of 
PMS cautions the institutions that future funding is not guaranteed beyond March 2010. Such a situation 
may cause HEIs to be reluctant to commit to such an undertaking.  

4.12 As part of the challenge of upskilling the teaching workforce, the new masters in teaching and learning 
(MTL) is a welcome and worthwhile initiative. However, it is imperative that there are opportunities to 
align the MTL with the work of the specialist intervention teachers for Every Child Counts (ECC)

32
 and 

PMS apprentices. A challenge for everyone will be to ensure that enough effort is made so that all 
primary teachers receive some element of further study in mathematics teaching as part of the MTL and 
that all primary teachers have the opportunity and willingness to specialise in mathematics with 
supervision by mathematics education specialist academics and researchers. There needs to be a good 
uptake on mathematics specialisation so this will need to be monitored. 

4.13 If world class teaching is to be achieved then issues surrounding initial teacher education (ITE) provision 
for primary teachers need to remain a priority. The Williams Review considered raising the entry level 
qualification for primary ITE to a grade „B‟ in GCSE mathematics. Grade „C‟ is evidence of a minimal 
amount of mathematical competence and can be gained through the foundation tier alone and so a 
Grade „B‟ might be seen as a worthwhile indicator of improved subject knowledge in primary teachers. 
However it cannot be assumed that the majority of primary ITE students have only the minimum entry 
grade or that there is a direct correlation with their ability to teach mathematics, and so an investigation 
would be needed to explore the likely impact of such a change. 

Intervention 

4.14 Intervention to help pupils who may be falling behind is a significant element in the current strategy to 
improve standards in primary mathematics. ECC – an intensive, one-to-one tuition in mathematics – is 
currently being piloted. Two recent reports

33
 provide evidence that suggests that early intervention will 

help prevent longer term problems such as lack of motivation and self esteem in mathematics as well as 
socio-economic outcomes of poor mathematical skills. Gross (2008) points out, 

“Within education, the costs of numeracy failure are greater in the secondary phase than in the 
primary phase. In economic terms, the costs to primary schools of providing intervention outweigh 
the benefits” (p32)  

4.15 Even in the current economic climate, DCSF must recognise that the longer term socio-economic 
benefits will outweigh any initial expenditure on the one-to-one intervention as highlighted by Gross.  

4.16 One further challenge in the coming years will be ensuring that there is an available workforce of qualified 
mathematics intervention teachers to deliver the ECC and the one-to-one tutors employed to support the 
MGP programmes.  

 

 

                                                 
30

 See http://www.acme-uk.org/downloaddoc.asp?id=38  
31 Mathematics performance in primary schools: getting the best results  
http://www.publications.parliament.uk/pa/cm200809/cmselect/cmpubacc/44/44.pdf  
32

 See The Long Term Costs of Numeracy Difficulties (Every Child A Chance Trust) 
(http://www.everychildachancetrust.org/pubs/ECC_long_term_costs_numeracy_difficulties_final.pdf). 
33

 The Long Term Costs of Numeracy Difficulties (Every Child A Chance Trust) 
(http://www.everychildachancetrust.org/pubs/ECC_long_term_costs_numeracy_difficulties_final.pdf) and Getting in Early: Primary Schools 
and Early Intervention (Gross, J (Ed), 2008) http://www.smith-institute.org.uk/pdfs/getting-in-early.pdf  

http://www.acme-uk.org/downloaddoc.asp?id=38
http://www.publications.parliament.uk/pa/cm200809/cmselect/cmpubacc/44/44.pdf
http://www.everychildachancetrust.org/pubs/ECC_long_term_costs_numeracy_difficulties_final.pdf
http://www.everychildachancetrust.org/pubs/ECC_long_term_costs_numeracy_difficulties_final.pdf
http://www.smith-institute.org.uk/pdfs/getting-in-early.pdf
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Primary National Strategies 

4.17 The PNS are the major focus by which Government aims to achieve high standards “through a rich, 
varied and exciting curriculum which develops children in a range of ways”

34
. The National Audit Office 

(NAO)
35

 report on mathematics performance in primary schools highlights that somewhere in the region 
of £2.3billion is now being spent annually in primary schools on mathematics, with £270million spent 
annually on the PNS. And, despite this investment there appears little call to ensure value for money from 
the PNS. No proper value-for-money evaluation has been carried out since the national roll out in 1999 
(although evaluation of impact in schools was carried out by HMI and Ofsted between 1999 and 2004

36
).  

4.18 With many new initiatives in primary mathematics potentially threatened as a result of the present 
economic climate, ACME would like to see an independent review of the National Strategies and their 
value for money. It would seem that, given that 2009 represents the ten years since the National 
Numeracy Strategy was launched, this would be a timely opportunity to reflect on its effectiveness and 
plan for its future and whether the funding, either all or part, allocated for the Strategies might be better 
redirected to schools, local authorities and HEIs in order to implement the recommendations of Williams.  

 

5. 11–14 

Teaching and Assessment 

5.1 Whilst there are examples of good practice in teaching mathematics at Key Stage 3, too much of the 
teaching still concentrates on the acquisition of sets of disparate skills needed to pass examinations

37
 and 

this clearly remains a key issue for policy makers. Even with the abolition of the Key Stage 3 tests, many 
teachers will continue to use internal written tests as the basis for their judgements about pupils‟ progress, 
rather than a wider variety of methods. There is likely to remain considerable dependence by teachers on 
internal written tests to make such judgements unless ongoing teacher assessment is strengthened and 
valued.  

5.2 There was originally concern that the DCSF‟s MGP proposals at Key Stage 3 could lead to even more 
pressure on teachers and students to „teach and learn to the test‟ unless handled carefully. This would 
manifest itself in teaching and testing one thing at a time so as to capture it quickly before it gets forgotten 
by students. It will take time to move away from a culture where dependency on written tests and a lack of 
trust in teacher assessment has been the norm; teachers need to develop the rigour and confidence 
needed to make and use both formative and summative assessment effectively, with appropriate 
standardisation and moderation processes in place. Most importantly there will need to be a 
comprehensive and effective programme of CPD to support Key Stage 3 teachers in improving their 
ongoing assessment, not least because non-specialist teachers are mostly allocated to Key Stage 3 
classes. Even though many secondary schools have had assessment for learning as a high whole school 
priority the extent to which this practice has become embedded is limited

38
 and since it is generic it rarely 

improves teachers‟ expertise in assessing specific mathematical competences. Therefore, this should be a 
key role for the NCETM through their networks of influential mathematics teachers – so that teachers are 
responsible for the work and their own professional learning supported by NCETM colleagues and other 
stakeholders.  

Curriculum 

5.3 The current cohort of Year 7 pupils are the first to experience the new secondary curriculum with its 
greater emphasis on the process skills which is being rolled out over the next three years at Key Stage 3. 
In spite of valuable initiatives such as from Bowland which have supported teachers with materials and 
associated CPD, there is likely to be considerable variation in the extent to which schools have revised 
schemes of work to reflect the new curriculum. There are still too few opportunities for pupils to use and 
apply their mathematics, make connections, extend their reasoning and make constructive use of ICT to 
enhance the learning and appreciation of mathematics. The introduction of a new secondary curriculum is 
not, in itself, likely to impact greatly on this without the changes being fully reflected in assessment 
requirements and without substantial support, including the provision of planning and development time 
and a programme of continuing professional development, for those involved in its implementation. 

 

 

                                                 
34

 http://www.standards.dfes.gov.uk/primary/about/  
35

 Mathematics Performance in Primary Schools: Getting the Best Results (National Audit Office) 2008 
36

 The First 3 Years of the NNS (2002) and NLS & NNS and the Primary Curriculum (2005) 
37

 See http://www.ofsted.gov.uk/Ofsted-home/Publications-and-research/Browse-all-by/Documents-by-type/Thematic-reports/Mathematics-

understanding-the-score 
38

 See 18.  

http://www.standards.dfes.gov.uk/primary/about/
http://www.ofsted.gov.uk/Ofsted-home/Publications-and-research/Browse-all-by/Documents-by-type/Thematic-reports/Mathematics-understanding-the-score
http://www.ofsted.gov.uk/Ofsted-home/Publications-and-research/Browse-all-by/Documents-by-type/Thematic-reports/Mathematics-understanding-the-score
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Secondary National Strategies 

5.4 Section 4 has already highlighted some of the concerns the mathematics community has with regard to 
the performance of the PNS. The same issues are relevant when discussing the SNS – ACME wishes to 
see an independent review of the National Strategies to ensure value for money, and to assess whether 
the funding would be better prioritised elsewhere in the system (be it in local authorities, or directly in 
schools). 

 

6. 14–16  

6.1 Adrian Smith‟s Making Mathematics Count heralded a renewed focus on post-14 mathematics education 
when it was published in 2004. In the subsequent five years there has been considerable policy focus on 
the implementation of the key recommendations of this report, and separately also on the development of 
Level 1 and 2 diplomas and functional skills. Nevertheless, the 14–16 bracket continues to be a cause for 
considerable concern. This phase leads up to GCSE and is dominated by the assessment requirements. 

GCSE Mathematics 

6.2 There has been considerable criticism of the present GCSE from several directions. Employers are 
consistent in their concerns over the mathematical competency of school leavers

39
. Many complain that 

young people who have taken GCSE are unable to use mathematics effectively in the workplace. There 
are similar concerns as to whether GCSE Mathematics is fit for purpose as an adequate preparation for A-
Level study of mathematics. Furthermore, the number of students wishing to continue the subject to AS 
and A-Level, although rising, is still far from sufficient to meet the various mathematical needs of different 
HE courses.  

6.3 QCA believe that these problems will be solved by the new Key Stage 4 Programme of Study, to be 
introduced in 2010. This places more emphasis on process and less on content, and follows on from 
similar changes at Key Stage 3. Some commentators believe that the new revised single GCSE in 2010 
will be an improvement on the current single GCSE; others are sceptical. However, there are also those 
who believe that the restrictions imposed by the amount of assessment space mean that any new single 
GCSE will run into much the same problems as the old GCSE. 

The Pair of GCSEs in Mathematics 

6.4 The mathematics community has long felt that the standard of school mathematics would be much 
improved by the introduction of a well designed pair of GCSEs to replace the single GCSE. This was the 
substance of Recommendation 4.2 of the Smith Report, which called for mathematics to carry the value of 
two GCSEs, and which has yet to be implemented, even though it is five years after Making Mathematics 
Count was published, and subsequently taken on board by the then Department for Education and Skills 
(DfES)

40
.  

6.5 Subsequent to Adrian Smith‟s recommendation, ACME took a leading role in promoting discussion on how 
it could best be put in to effect, for example at the 2006 ACME Conference. When it became clear in 2008 
that the pilots established by QCA were encountering difficulties, ACME – in collaboration with the JMC – 
organised a statement of support for the concept of two GCSEs; this was agreed by all the participating 
societies of the JMC in summer 2008 and so was representative of the whole mathematics community. 
Armed with this statement, ACME initiated discussions with QCA based on a new design for the pair. 

6.6 Progress on producing a pair has now reached the very welcome stage of being approved for piloting by 
both DCSF ministers and Ofqual. ACME, and the mathematics community, remains totally committed to 
the pilot, and to a successful rollout of the pair of GCSEs. It is our view that this pair will be taken by the 
majority of students, and will not be an elitist qualification, restricted to the very able or just for 
independent schools. These concerns have been imperative at every turn during the development of the 
pair, in which ACME have taken a leading role. We believe that the result will be a better mathematically 
equipped generation of students, and will represent a better assessment of mathematical capability than a 
single GCSE, and ought to challenge moves by some schools to adopt the IGCSE.  

6.7 The pair of GCSEs are entitled „Applications of Mathematics‟ and „Methods in Mathematics‟. Each are 
briefly described below: 

 Applications of Mathematics is designed so that the associated teaching will lead to greater 
engagement with the subject and thereby improve people‟s ability to use it in the workplace and 

                                                 
39

 School Leavers Dazzle with IT Skills, but Fall Short at Maths and English – CBI (August 2007) 
http://www.cbi.org.uk/ndbs/Press.nsf/0363c1f07c6ca12a8025671c00381cc7/3a4c5e2bef4e2b6080257337005841a4?OpenDocument  
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throughout their lives. Many students, including the most able, are motivated by using mathematics in 
context; they find it interesting and at times challenging to express and analyse situations in 
mathematical terms. The assessment will involve working with contextual problems in greater depth 
than is possible in a single mathematics GCSE and this will inevitably foster such activity in the 
classroom.  Students who are successful in Applications of Mathematics will have shown that they can 
understand and can use the mathematics which they are most likely to encounter in their other GCSEs 
and in their future lives;   

 Methods in Mathematics focuses more on mathematics for its own sake. It is designed to provide 
students with a strong background in techniques and processes that are essential features of more 
advanced mathematics: for example working with algebra, reasoning and proof. Thus it will foster 
students‟ ability to think mathematically and their understanding of mathematics as a subject in its own 
right. Students who achieve high grades in this GCSE will be particularly well prepared to embark on 
the pure mathematics content in A-Level Mathematics, or equivalent courses, with confidence.  

6.8 However, there continue to be concerns over aspects of the proposed provision, with there being a 
possibility students will have the option to either do a different single GCSE or take the pair of GCSEs. 
ACME is not alone in believing this is unworkable, and that it will simply not allow the pair of GCSEs to 
establish themselves as the norm. With no tradition of two GCSEs in mathematics (in contrast to English 
which has always had a Language and Literature split) it is entirely predictable that teachers will play safe 
by entering students for the single. Under these circumstances the pair of GCSEs will become the 
preserve of the most academic schools and the improved learning that pair will foster will not be available 
to ordinary children. A fundamental decision facing government in the coming years will be whether to 
introduce this hybrid provision, or actually plump solely for the pair.  

6.9 A further problem with the proposed arrangements is that the first students, other than those involved in 
pilots, will not be awarded the pair of GCSEs until 2017. This is much too far away and the whole 
procedure for their introduction needs to be reviewed. Diplomas have demonstrated that with the political 
will, there is a quicker timetable for rollout than that being proposed for GCSE mathematics. Our concern 
is that the delay until full introduction is such that many may doubt the government‟s commitment to the 
pair of GCSEs. 

Two-Tier GCSE 

6.10 The first cohort of two-tier mathematics students completed GCSE in 2008 and there is growing anecdotal 
evidence that the arrangements are not working well, with a negative impact on Key Stage 4 teaching, and 
many students being left less well prepared to continue the subject at AS and A-Level. This is referred to 
in the Evaluating Mathematics Pathways (EMP) report

41
. The problem would seem to be that many of 

those entering Higher Tier in the hope of gaining grade „B‟ or „C‟, but no more, are studying only a fraction 
of the syllabus and then selecting the relevant questions; in consequence many of them are learning very 
little, if any, algebra. We are receiving reports that even students who have achieved grade „B‟ are making 
mistakes that would not have been seen previously. Prior to the change in tiering, most students with 
grade „B‟ ought to have been reasonably safe to go on to take AS and A-Level Mathematics (although 
there are issues around progression); those with grade „C‟ were marginal. It now seems that the marginal 
students are those with grade „B‟. If this is really the case, many institutions are likely to raise their 
admission requirements for AS and A-Level Mathematics, for example from „B‟ to „A‟. This would put the 
Government target of 80,000 A-Level Mathematics students in serious jeopardy. Therefore, ACME 
believes that there is now sufficient cause for concern for it to be a matter of urgent investigation by the 
DCSF. 

Functional Mathematics and the GCSE 

6.11 ACME welcomes the decision to remove the proposed use of the Functional Mathematics qualification as 
a hurdle for GCSE grade „C‟. Instead, ACME believes that if GCSE mathematics is well-designed, as is 
the case for the new pair, there should be no need for a separate functional mathematics qualification for 
learners at 16. The pair offers the perfect opportunity for a more radical revision of how functional skills 
are assessed, and should become the accepted assessment of competency in mathematical functionality. 
A single GCSE cannot reliably examine both functionality and the depth of conceptual understanding and 
technical competence required to proceed to AS and A-Level. For adult learners, a separate qualification 
to assess functionality should be created to cater for demand.  
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7. 16–19  

A Long Term View of Level 3 

7.1 A full review of 14–19 qualifications is now scheduled to take place in 2013. This will offer the opportunity 
of reviewing the full complement of secondary school qualifications including GCSEs, FSMQs, AS-Levels, 
A-Levels, Advanced Extension Awards (AEA) and diplomas. Currently, it is our view that the Level 3 
national qualifications landscape is rather confused, both for mathematics and across other subjects. 
Several new qualifications are being introduced and, while there are good reasons for each of these new 
qualifications, the review seems a good opportunity to take stock of the whole landscape. ACME is at the 
start of a piece of research which will identify a range of options for how the qualifications landscape might 
be structured as a result of the review

42
. 

7.2 Our early thinking is that mathematics should be part of a learning experience of typically six, not 
necessarily disparate, subjects. All learners should have the opportunity to study English and Mathematics 
as part of their programmes, and be encouraged to do so, with courses in both subjects available at a 
range of levels to cater for student ability and need. Learners achieving an appropriate standard in 
English, Mathematics and four other subjects would be awarded an Advanced Diploma; this would be a 
pass/fail qualification. 

7.3 We are looking at a model in which there are three mathematical pathways. These pathways should, while 
developing appropriate mathematical skills, focus on mathematical thinking: logical arguments, proof and 
problem-solving; the assessments associated with these pathways should support these foci. The 
provision should be designed so as to meet the needs of vocational learners as well as those pursuing 
more academic goals. 

7.4 The three pathways would be: 

Pathway 1 This pathway would be likely to be studied for about two hours a week over a two-year course. 
It would provide the opportunity for all Level 3 learners to keep alive and develop their mathematical 
learning. It would be accessible to those having a Level 2 GCSE and much of the content might involve 
considering material encountered at Level 2 in a Level 3 manner, reinforcing it in new contexts. The 
learners pursuing this pathway would be pursuing progression goals which were not seen popularly as 
involving mathematics, such as arts-based degrees, child care, hairdressing, nursing and plumbing. 

Pathway 2 This pathway would be likely to be studied for about four hours a week over a two-year course. 
This would provide support for learners for whom mathematics was a substantial but ancillary rather than 
central aspect of their focus of study or where a high level of technical proficiency is not required. They 
would be using mathematics as technicians, applying and developing models, rather than creating the 
models in the first place. Such learners may well not be as intrinsically interested in mathematics and 
value mathematics primarily for its applications; the pathway would recognise this and stress the 
applicability of the mathematics involved.  

Pathway 3 This pathway would be likely to be studied for about six hours a week over a two-year course, 
while some learners might devote more time to mathematical study and take an extended form of this 
pathway, although such enriching activity might not be assessed within the pathway. It would provide for 
learners for whom mathematics was central to their learning, because of intrinsic interest or because of it 
being a vital part of their desired progression. Such learners might proceed to read degrees in 
mathematics, the natural sciences (biological and physical), engineering and many economics, financial 
and social science courses; among them would be found the future mathematical modellers. It is 
envisaged that the bulk of those presently taking A-Level Mathematics would pursue this course and it 
would contain many elements currently found in that course, both in terms of content and the 
sophistication of the treatment thereof.  

7.5 The aim of moving to such a model would be to greatly increase the numbers of learners studying 
mathematics post 16. And, while these proposals represent an early stage of ACME‟s thinking, it is our 
intention to enter into a debate with the community (and beyond) in order to develop the pathways in more 
detail.  

A-Level Target 

7.6 The past decade has witnessed considerable fluctuation in the numbers studying A-Level mathematics. 
Curriculum 2000 proved to be disastrous for the numbers studying A-Level mathematics, and it was only 
in 2008 that numbers recovered to the levels seen a decade ago. In fact, the 2014 target of 56,000 
students on A-Level mathematics courses has been achieved six years early, and it should be seen as a 
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genuine positive for mathematics that a revision upwards in the target to 80,000 has been necessary. If 
this figure is achieved, A-Level mathematics will vie with English as the single most popular A-Level 
choice, a remarkable achievement compared to ten years ago.  

7.7 Further Mathematics has been a big success story with an increase of 72% at the full A-Level (from 5,300 
in 2003 to 9,100 in 2008) and an even larger increase at AS-Level. These increases are much larger 
proportionately than those in A-Level Mathematics and many people attribute the success to the Further 
Mathematics Network. The increase in uptake has had a positive effect on applications to university 
mathematics courses both in terms of quantity and quality. 

7.8 But, on a note of caution, it must be recognised that the 80,000 target will not easily be achieved. A 
dedicated focus on encouraging students to choose mathematics will continue to be necessary. Moreover, 
there will need to be a sufficient cadre of appropriately qualified and supported mathematics teachers to 
deliver the required additional capacity. In addition, promotion of the benefits of future career choices of 
having an A-Level in mathematics should have a positive impact. However, the subject needs to continue 
to be accessible and attractive, both in its own right, and in comparison to other subjects.  

7.9 Alongside A-Level Mathematics, a full A-Level Use of Mathematics should be developed which would 
appeal to those whose interest in mathematics lay principally in its applications and be particularly suited 
to those studying for Advanced Diplomas; it would make use of FSMQs, the choice of which could reflect 
the learner's line of learning. Experience with the existing AS Use of Mathematics suggests it would draw 
in a wider range of learners; a similar qualification should also be developed in Use of Statistics.  

Level 3 in 2011/12  

7.10 Despite the good news of growing participation, some concerns remain. Matthews and Pepper in their 
work on participation in A-Level Mathematics for QCA

43
 drew attention to participation in A-Level 

Mathematics being concentrated on a clever core with relatively few learners having GCSE grades below 
„A‟. Hoyles

44
 has also drawn attention to the narrow social profile of participants in A-Level Mathematics. 

There is a need for qualifications which are attractive and accessible to a wider range of learners.  

7.11 Some are concerned about anomalies in the structure of AS/A-Levels in Mathematics and Further 
Mathematics compared to other subjects, others about the number of options available within A-Level 
Mathematics. Indeed, QCA is consulting during spring 2009 on changes to A-Level Mathematics to be 
introduced in 2012. In preparation for this consultation, ACME has developed a position on how Level 3 
mathematics may develop for first teaching in 2011/12

45
.  

7.12 Existing A-Level Mathematics specifications provide a choice of applied content but that choice is often 
exercised, at least in part, by centres

46
 rather than by learners; this can, for example, lead to future 

engineers gaining no experience of mechanics or prospective doctors missing out on statistics, whilst at 
the same time contributing to the heterogeneity of intakes into higher education. It is widely held that 
learners' ability to problem-solve and construct multi-step arguments is weak, something often ascribed to 
short examination papers containing many highly structured short questions (but this has not been the 
subject of research).  

7.13 ACME has outlined in its position statement a favoured structure for AS and A-Level Mathematics
47

 which 
we believe will provide a grounding for all learners in both mechanics and statistics, and would permit 
longer examinations (more conducive to the setting of questions requiring more sustained thinking and 
writing). However, ACME is also aware that there is a range of opinions across the community, and look 
forward to the outcome of the QCA consultation.  

7.14 To sustain the growth in A-Level Further Mathematics it is expedient that it remains a six-unit qualification 
and continues to be promoted through mechanisms such as the Further Mathematics Network (soon to 
become the Further Mathematics Support Programme).  

7.15 ACME does not believe that stretch and challenge can be fully achieved within A-Level papers without 
sacrificing accessibility; therefore, it favours retention of the AEA (or the development of a similar award), 
accessible to all those who would gain an „A‟ grade in A-Level Mathematics and providing that stretch and 
challenge which is impossible within the A-Level. This award should be given due recognition through 
additional and substantial UCAS points. 
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Supply of teachers 

7.16 Section 3 has already dealt with the generic importance of increasing the supply of mathematics teachers. 
But at Level 3 there is an exacerbated problem in that the increased uptake in AS/A-Level Mathematics 
and Further Mathematics, together with the additional need for mathematics teaching to support certain 
Level 3 diplomas, means that there will be an increased need for confident and competent teachers at this 
level. Unfortunately, there is a real fear that this need is not being adequately addressed. It needs to be 
recognised that competent teachers of GCSE Mathematics need additional skills and deeper subject 
knowledge in order to teach confidently at Level 3. Considerable investment is being planned in improving 
the skills of teachers at Levels 1 and 2 through the TDA‟s Mathematics Development Programme for 
Teachers (MDPT)

48
, but this is not designed for those going on to Level 3 and does not meet their 

requirements. The evaluation of the MDPT pilot course recommends a follow up course but this is not 
being implemented. The shortfall in teacher supply is likely to be exacerbated further by the higher 80,000 
target for those studying A-Level mathematics by 2014 and the requirement that in 2013 all students will 
remain in full-time education or training until 18.  

Compulsion to 18 

7.17 A crucial issue for further discussion is whether mathematics in some form or other ought to become 
compulsory until the age of 18, as is the case in many other major industrialised nations. ACME‟s view is 
that all young people should have the opportunity, and should be encouraged, to continue to progress in 
their learning of mathematics throughout their 5–19 education. In order to address this, there is space for 
Level 3 qualifications smaller in volume than an AS-Level to encourage more learners at age 16 to 
continue with some mathematical study. Many of those who drop mathematics at age 16 find they need it 
again in later learning in other subject areas or employment. As a very minimum, those students on 
advanced diploma courses should have to pass a Level 3 functional mathematics qualification in order to 
broaden and deepen their mathematical knowledge achieved at 16; this could be provided by free 
standing mathematics qualifications (FSMQs).  

Diplomas 

7.18 For some time ACME has had concerns about the mathematics content of the diplomas – in particular, 
those at Level 3

49
. Firstly, while recognising the enormous pressures on guided learning hours (glh), we 

believe that the mathematics content in the Principal Learning (PL) does not provide even the most basic 
survival toolkit. There is also a fear that proliferation of bespoke mathematics Additional and Specialist 
Learning (ASL) units for diplomas will create enormous challenges for teaching and delivery, and should 
be avoided at all costs. We believe that the solution is incorporating AS/A-Level Mathematics and Further 
Mathematics and FSMQ units into ASL catalogues for diplomas. 

7.19 ACME has particular concerns with the proposed Science Diploma. There is currently no stand alone 
mathematics PL unit proposed – instead the mathematics is intended to be embedded within the science. 
We believe that this will exacerbate yet further the lack of mathematics in the PL. However, while there 
were some early tentative moves to create a bespoke „Maths for the Science Diploma‟ ASL, we welcome 
the recent decision to seek use of existing mathematics qualifications instead at Level 3. ACME will resist 
any pressure to return to creating a bespoke ASL.  

7.20 In a future landscape where diplomas may become the qualification of choice, there is a very real danger 
that there will be no route of progression between GCSE and the start of a mathematics degree. Currently 
mathematics undergraduates have previously studied a huge variety of other A-Levels in addition to 
mathematics (and increasingly further mathematics). This lack of a progression route will be because few 
diploma students will be encouraged to gain the depth and breadth of mathematics which is found in 
existing Level 3 qualifications. This underlines even more the importance of the option of utilising existing 
Level 3 mathematics qualifications in all Level 3 diplomas. 

 

8. Beyond 19 

8.1 ACME‟s remit is mathematics education issues between the years of 5–19. However, it is not possible to 
ignore the issues beyond the age of 19 when many impinge on matters affecting the 5–19 age range. For 
example, encouraging more students to take mathematics degrees ought to have a positive feedback on 
the numbers wishing to become mathematics teachers.  
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8.2 It is a widely held that the UK labour force as a whole needs to be better trained mathematically in order to 
address global challenges. In fact, the 2006 Leitch Review of Skills

50
 looked at the likely composition of 

the workforce in 2020 and came to the conclusion that 70% of them are already over 16, so there is a 
large pool of potential adult learners requiring some form of mathematical upskilling.  

Higher Education Challenges 

8.3 A major issue is the transition from study of mathematics at Level 3 to higher education (HE). Clearly the 
mathematical demands of HE degree programmes vary widely according to discipline. Many HE 
institutions do not feel able to require as much prior achievement in mathematics as they would wish 
because, with mathematics not compulsory beyond 16, there is an inadequate supply of applicants with 
any qualification in mathematics beyond GCSE. 

8.4 Whilst some universities are able to be highly selective and specific about achievements in mathematics 
others cannot restrict themselves to well-qualified candidates. Many find that the structure of the Level 3 
curriculum, and UCAS tariffs which treat all subjects with equal value means that they have to admit 
students whose mathematics is weaker (and possibly less recently acquired) than is desirable. In those 
cases, considerable resource is required to make up a mathematics deficit and the study of the HE 
programme is impaired or held up. One possibility might be to weight Level 3 mathematics qualifications 
with additional UCAS points. 

8.5 Looking at the preparedness of students for mathematics degree programmes, the most recent changes 
to mathematics A-Level, introduced for those starting a two year AS/A2 course in 2004, have generally 
been welcomed by HE departments. The 2004 curriculum has reversed the sharp fall in A-Level entries 
which followed curriculum 2000, and provided a smoother transition from GCSE. The rising numbers 
studying A-Level – which are now the highest for 19 years – is being reflected in more admissions to 
university mathematics courses.  

8.6 There are however complaints that at entry students do not have sufficient mathematical preparation. 
Even at universities which admit only students with very good entry qualifications there is concern that the 
current A-Level makes rather restricted demands on students and hence limits the development of higher 
level skills and understanding, for instance those involved in the solution of extended problems or the 
construction of logical arguments and proofs. A few „top‟ universities require more than A-Level, 
demanding some success in the STEP (sixth term entry papers) in mathematics or the AEA. The 
demands of these papers do develop students‟ mathematical abilities rather better. As has previously 
been highlighted, it is important that some such assessment is retained and developed, with related 
teaching provision available for a wider range of students in schools and colleges, perhaps as a 
development of the excellent Further Mathematics Network (which has assisted in this area by pushing up 
the numbers studying A-Level Further Mathematics), so that its benefits can spread to a wider range of 
talented students. 

8.7 There is also the issue of preparedness of students for other HE courses. In subjects such as engineering 
and physics, which make considerable use of mathematics, many HE departments express concern at the 
lack of mathematical knowledge of their students on entry. This, as remarked above, is due to a shortage 
of mathematically qualified students, so that the entry requirements in mathematics often are lower than is 
desirable, and the degree programme has to be considerably modified. 

8.8 Additionally, as with mathematics degree programmes, even departments which can be highly selective, 
recruiting students with „A‟ grades in mathematics A-Levels, express concern about the mathematics of 
entrants. 

8.9 But it is also an issue beyond those more obvious mathematics-reliant degree programmes. There are 
many disciplines apart from mathematics, engineering and physics which require some quantitative skills. 
These include social sciences, economics, business and management, life sciences, psychology, 
architecture, computer science design and geography. Those students who have not studied mathematics 
since GCSE more than two years ago are at a disadvantage

51
.  

8.10 Recently there has been a welcome increase in links between HE institutions and schools and colleges. 
These include widening participation initiatives aimed at students from backgrounds with no tradition of 
university education and various student ambassador schemes aimed at alerting students to the benefits 
of studying mathematics. Schemes such as the Undergraduate Ambassadors Scheme, which give 
students an opportunity to work in schools, also increase interest in teaching as a career. 
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8.11 It would be a welcome move if the funding of these initiatives were placed on a more secure and less 
temporary basis in order to ensure long term viability and help raise the esteem of such activities within 
HE institutions. In addition, on-going evaluation of the HEFCE-funded „More Mathematics Grads‟ initiative, 
which appears to have been a valuable project, should also point the way forward to improved recruitment 
on to mathematical degree programmes in order to ensure lessons are learnt and no information is lost.  

8.12 An enormous amount of effort goes into encouraging more students to continue mathematics beyond age 
16. Whether mathematics should remain compulsory until 18, as in most other comparable countries, is a 
matter for important consideration. Too much is lost when students discontinue mathematics at age 16. 

Adult Learners 

8.13 Ten years ago, Sir Claus Moser was asked to assess the available evidence on adult literacy and 
numeracy in England and deliver a set of recommendations for reducing the number of adults with low 
basic skills

52
. His report identified the extent of the basic skills challenge among the adult population in 

England.  The report called for a „Skills for Life‟ strategy encompassing a variety of different programmes 
that, together, it was hoped, would help to lift the skills base of the nation. The cornerstone of the 
proposed strategy was the development of a clear and coherent framework of national standards for 
literacy and numeracy. Each set of standards, produced as a result of this report, consists of a framework 
which presents each skill at Entry Level (divided into three sub-levels): Level 1, Level 2 or above. 

8.14 Following this, in 2003 DfES published „The Skills for Life Survey‟
53

, a national needs and impact survey of 
literacy, numeracy and ICT skills.  Between 2002 and 2003, 8,730 adults between 16 and 65 were 
randomly interviewed. Nearly one in two (47 per cent) were classified at Entry level 3 or below in the 
numeracy assessment, including one in five (21 per cent) at Entry level 2 or below. Therefore 15 million 
adults in England had Entry 3 or lower level numeracy skills and 6.8 million of these were classified at 
Entry Level 2 or below. 

8.15 In the 2006 Leitch Review
54

, Lord Leitch proposed a new ambition for the UK to become a „world leader 
on skills‟, benchmarked against the upper quartile of OECD countries. This included the aim for 95 per 
cent of the working-age population to possess at least functional levels of literacy and numeracy, defined 
by Lord Leitch as entry Level 3 numeracy and Level 1 literacy – the minimum levels people need as a 
foundation for life and at work. 

8.16 Other research has demonstrated that low level adult skills in numeracy and literacy have an impact on 
younger learners. A National Research and Development Centre (NRDC) report on parents‟ basic skills 
and their children‟s test scores‟ stated that: 

“Focusing on the younger children, the results reveal a significant cut-off between parents at Entry 
Level 3 literacy and higher levels. Children in families with parents at Level 1 or 2 in literacy 
assessment perform significantly better than children of parents at the very lowest literacy level 
(below Entry Level 2). In the case of numeracy the cut-off appears to be between parents at Entry 
Level 3 and higher levels. It seems that having reached the literacy and numeracy levels set as a 
minimum target by the Government (Level 1 and Entry Level 3 respectively) significantly affects the 
performance of young children…. For older children, children of parents with numeracy Level 2 are 
significantly advantaged with respect to the others.” 

8.17 The move to online assessment enables instant achievement for adult learners who may be at a 
particular level but may not have the relevant certificate as proof. However, online assessment is 
difficult for learners in, for example, prisons where there is no access to the internet and limited 
access to computers. 

8.18 For teachers in the lifelong learning sector, new „Level 5 qualifications‟ have now been introduced 
and these have given basic skills teachers recognition and raised their status with other teachers as 
well as within the mathematics community. However, there is a gap because the new qualification 
demands a demonstration of Level 3 competency and this is difficult for many teachers who do not 
have a qualification in mathematics beyond Level 2. Unfortunately many such teachers cannot 
access courses leading to these qualifications because of limited availability and many are not 
supported to do them by their employers either in time or money. Whilst many trainers and teachers 
of Entry Level learners have achieved no higher qualification than GCSE (or equivalent) 
themselves, a sizeable number are co-opted literacy teachers. Many who would be capable of 
achieving higher qualifications are lacking in confidence in their skills and this needs to be 
addressed if the challenging Leitch targets and the government‟s ambition for world class skills are 
to be met.  
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8.19 There is an urgent need for CPD for the teachers/trainers teaching in FE, prisons and in work based 
providers – many of whom are part-time and who are not paid for undertaking CPD but only when 
they are 'in front of' a class. Due to the time lag waiting for the refreshed Skills4life strategy some 
learning and skills councils (LSC) have been slow to take action to remedy this situation. Teachers 
in the FE sector have to undertake 30 hours of CPD a year to maintain Qualified Teacher Learning 
and Skills (QTLS) and this is to be welcomed. However, it may prove difficult for many teachers 
unless there are national plans in place to support this development.  

8.20 The numbers of teacher trainers also need to be increased. Higher Education Funding Council for 
England (HEFCE) numbers are capped and this is making it very difficult for some Higher Education 
Institutes (HEI) to increase their number of trainee teachers. Often HEIs are reluctant to run teacher 
training as these courses can be expensive and labour intensive and as a result are not the most 
attractive course for HEIs to run. 

 

9. Conclusions 

9.1 Mathematics has not lost its importance. On the contrary, having a mathematically competent nation is 
more important than ever before. In order to ensure that we can produce the population with the skills 
which we as a nation require in order to compete in an increasingly technologically-reliant global economy, 
it is imperative we focus on raising attainment and widening participation in mathematics. 

9.2 The roots of these attempts lie in primary education – in switching on students to the beauty of 
mathematics at an early stage, through supportive and engaging teaching and learning, complimented by 
enhancement and enrichment activities. Tackling the early stages of mathematics education is where it all 
begins, which in turn feeds into those studying mathematics at Key Stage 3 and 4, where there must be 
an improved focus on teaching the applications and uses of mathematics, as well as the more traditional 
mathematical methods.  

9.3 Raising the numbers of students on mathematic courses beyond 16 is a high priority if England is to 
produce more learners choosing mathematical-reliant subjects at higher education. Studying mathematics 
is also essential for those moving in to the labour market. Everyone should be strongly encouraged to 
keep studying mathematics up to the age of 18.  

9.4 However, there is no single solution – nor quick fix – to many of the issues raised in this report. Rather, a 
selection of priorities, initiatives and issues each interrelated and complimentary, concentrating on 
widening participation and raising attainment. Getting the focus right will mean our mathematical 
competence as a nation will reach new levels, with resultant benefits for everyone.  
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