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Chapter 1: Foreword

This is the interim report of the Review of Mathematics Teaching in Early
Years Settings and Primary Schools. It follows a call for evidence which
received wide response; an extensive programme of visits to primary schools
and early years settings; attendance at conferences and other stakeholder
meetings; discussions with practitioners and with leading academic
educationalists; consultation with representatives of Government, non-
departmental public bodies and agencies; and a series of meetings of the
review panel.

This interim report sets out the review panel’s current thinking and makes
preliminary recommendations to Government and others on a number of
important topics. These topics include:

e Initial Teacher Training

e continuing professional development
e early years settings

e intervention

e curriculum and pedagogy

e the role of parents and families.

The executive summary which follows this foreword and Chapter 3, which
summarises all the recommendations, taken together, attempt to set out
clearly an interpretation of the evidence received and the basis of any
resulting arguments. The later chapters cover these matters in greater detail.

It is important to note, however, that at this stage, these are still interim
conclusions and recommendations, which will be subject to further scrutiny
and review. A number of issues throughout the report are deliberately left
open in the form of proposals for consultation in a continuing and genuine
spirit of enquiry. Equally, there are certain clear conclusions drawn at this
stage and which the review is unlikely to change in its final report.

Following the publication of this interim report, there will be a six-week period
of consultation, during which evidence gathering will continue, together with
selective visits. This period will be marked by a number of events and
meetings, which it is hoped will attract all interested parties, in particular
members of the teaching profession themselves. The review therefore
remains open at this stage both to new inputs and especially to responses to
the thoughts and ideas explored here. During this period, conclusions will be
benchmarked against best practice internationally.

Finally, the review panel is grateful for the help and support received from all
the stakeholders concerned, especially for the warm welcome from all the
practitioners involved during visits.



Chapter 2: Executive summary

The importance of a young child’s ability both to read and communicate
fluently and to count, calculate and work confidently with mathematical ideas,
cannot be overstated. This review is concerned with identifying educational
best practice to enable learners in primary and early years settings to acquire
an understanding and appreciation of mathematics, and of its importance to
their lives. It follows and is complementary to the Rose Review of the teaching
of early reading, although — looking across the full range of mathematics — it
has a wider remit.

The achievement of recent generations of young learners in mathematics
should be celebrated. Since the introduction of the National Numeracy
Strategy (NNS) in 1998, and its associated Primary Frameworks, the
percentage of 11 year-olds attaining level 4 and above at Key Stage 2 has
risen from 59 per cent to over 77 per cent. In its recently announced
Children’s Plan, the Government has set out further ambitious goals to
maintain the progress secured so far.

Central to the achievement of these goals will be the quality of teaching in our
schools and settings, and the principal focus of this review is the role of
teachers and practitioners, their education and training, and how society
values and rewards them.

There are many challenges to face. Mathematics in particular is unique in
presenting simultaneously abstract concepts and practical utility, both of
which must be addressed if a child’s understanding is to be secure and
embedded. There is an inherent beauty in mathematics, which finds
expression in the natural and physical world, and is readily appreciated by
young children. Equally, in the words of a pupil in Reading, the teaching of the
subject must: ‘make maths fun, and relate to the real world my Mum and Dad
can understand'.

Social issues surrounding the subject affect learners at all levels, including the
very young. The United Kingdom remains one of the few advanced nations
where it is socially acceptable — fashionable, even — to profess an inability to
cope with mathematics. That is hardly conducive to a home environment in
which mathematics is seen by children as an essential and rewarding part of
their everyday lives.

So there is no room for complacency. The benefits flowing from the NNS are
still evident in our classrooms today, but a decade on from its inception, it is
appropriate to review what new strategies are needed to make sure levels of
attainment can continue to rise.



Teachers and practitioners in primary schools

The well-being and development of the child is of course paramount. Yet this
report starts not with the child, but with teachers and practitioners, who remain
centre stage in all that follows. No apology is made for this. Whatever the
commitment shown by the Government, support demonstrated by the local
authority, or care and love shown by the parents, it is on the skills and
dedication of the teacher or practitioner that most mathematical learning
ultimately depends.

There are almost 200,000 teachers in primary schools in England, and all
those with Qualified Teacher Status (QTS) have undertaken one form or
another of Initial Teacher Training (ITT). Yet despite the importance of
mathematics, the ITT entry-level requirement remains a grade ‘C’
mathematics GCSE, and on average a trainee teacher will receive only 15 to
30 days’ further education in the subject during his or her course.

Worse, there is no register or tracking system to follow the professional career
development of the primary teacher. This is in sharp contrast with the
engineering, legal and medical professions, in all of which continuing
professional development (CPD) is an integral and essential part of all
practitioners’ lives.

Yet, of all subjects, mathematics is perhaps the most demanding in terms of
its need for in-depth subject knowledge, even at primary level. Confidence
and flexibility in the classroom are essential prerequisites for the successful

teacher of mathematics, and children are perhaps the most acutely sensitive
barometer of any uncertainty on their part.

Nevertheless, there are reasons for optimism. Advanced Skills Teachers
represent something of an elite force among teachers. There are 1,500 in
primary schools, of whom approximately 200 are mathematics specialists.
More generally, at the time of the NNS, the concept of a Leading Subject
Teacher was introduced and the review has encountered a number of
Leading Mathematics Teachers. Unfortunately, the momentum towards this
subject specialism appears to have stalled. Building on this invaluable core of
expertise, it is recommended that every primary school in England should
have at least one Mathematics Specialist, with the skills and knowledge to
influence mathematical learning throughout the school. This goal would
require additional CPD, over time, for approximately 15,000 teachers in the
existing schools workforce.

The commitment and motivation of the individual teacher or practitioner is
essential. CPD must be seen to be adding value and should lead to tangible
recognition in terms of qualifications, with progression to Masters level a
desirable and career-enhancing goal. Equally, this career development must
be recognised in remuneration levels.

Teaching assistants also make an invaluable contribution to the learning of
mathematics in schools. Both supporting the classroom teacher in the class,



and working in parallel in intervention or guided learning, teaching assistants
have a significant role to play.

This review makes a number of specific recommendations on aspects of the
above, which are summarised in the following chapter. In addition, the review
outlines certain further preliminary proposals for comment and debate in the
consultation phase which will follow publication of this interim report.

Further work will need to be done to assess the likely costs of the measures
proposed, given the inevitable financial constraints. More importantly, work is
currently being undertaken to estimate the financial benefits to society and to
the individual of the successful implementation of the review’s
recommendations. However, the review panel remains sceptical of placing too
much faith in expressing the value of successful learning outcomes for the
young solely in financial terms.

Early years practitioners

In early years settings, the focus of this report is again on the practitioner. For
those with QTS, formal qualifications have great value and it is recommended
that the same ITT entry requirements (in mathematics at GCSE) are applied
as for the primary sector. While young children’s earliest experiences of
mathematics will be through exploring shape, space, pattern and problem
solving in their play, it is important that the practitioners working with them
have a genuine understanding of, and are comfortable with, mathematical
concepts and language. This is needed to underpin the choices that they
make as they help to guide the children’s thinking and play.

It is equally important that other practitioners have appropriate qualifications.
The Government'’s focus on increasing the proportion of graduates working in
early years is welcomed, as is the guidance in the Early Years Foundation
Stage on other non-graduate qualifications. Childminders, for example, have a
vitally important role.

During this review, visits to excellent settings have demonstrated what can be
achieved, and some of the common factors identified during the visits are
highlighted in the body of this report. Evidence demonstrates conclusively that
learning benefits gained in early years endure through formal education until
at least Year 6. The panel nevertheless remains concerned to ensure that the
benefits of the early years are sustained as children grow, particularly through
times of transition. In this context, the report comments on curriculum
continuity, on class sizes in early years relative to primary, and on the use of
the Foundation Stage Profile.

Intervention in primary schools

The measures advocated above will, over time, improve overall attainment
levels, but there will always be children who struggle to acquire a sufficient
degree of proficiency and confidence with mathematics.



At Key Stage 2, around six per cent of children fail to attain level 3 in
mathematics, a percentage which has remained roughly constant for almost a
decade. Many countries face a similar challenge, and programmes have been
introduced in a number of nations to ‘intervene’ and provide additional
educational support to under-attaining children.

Observed practice in such interventions, and the research base which
underpins them, clearly demonstrates the impact they can have. There are
many intervention programmes and variants currently being implemented in
regions of England, and the panel has considered seven of these in detalil,
observing a number of intervention sessions.

Effective interventions observed typically comprised a daily session, one-to-
one or possibly with a group of three or four children, with a specially trained
teacher, for a whole school term. Best practice found in many programmes
includes careful selection of the children who will benefit most, detailed
assessment of their strengths and weaknesses (including in some cases the
use of video techniques), parental consultation and attendance at sessions,
dedicated resource rooms and materials, and multi-sensory tools and IT
facilities.

With the right support, the progress of individual children can be rapid. In the
terminology of the National Curriculum, a gain of three sub-levels after one
term is routinely observed — and occasionally considerably more. Equally
importantly, children also appear to enjoy the experience.

Questions remain, however, on which the panel is still gathering evidence.
The issue of sustainability of learning after this intervention is critical, as are
the linkages made between the child’s learning in the intervention and in
class. There is an emerging consensus in the academic community that the
timing of any intervention should be carried out by the end of Key Stage 1, i.e.
by seven years of age — in other words, as soon as under-attainment is
identified, the problem must be tackled. Equally, views have been cogently
expressed by respected figures that later intervention might be essential.

Some of the factors that contribute to under-attainment in mathematics are
clear. However, other causes remain the subject of ongoing debate among
educationalists and researchers in cognitive learning. One is worthy of note
here — the possibility of a condition, often termed ‘dyscalculia’, which is
analogous to dyslexia. The interim report does not take a firm view on this, but
the panel remains open-minded and continues to seek inputs.

What is certainly true is that there is no single cause of under-attainment, nor
is there a single remedy — there is no ‘one size fits all’ solution.

The Government has given a significant boost to tackling under-attainment
with its announcement of ‘Every Child Counts’, a national programme to fund
intensive interventions. At the invitation of the Secretary of State,
recommendations are made in this review on the nature of this programme,
addressing all of the issues considered in outline above. As with CPD, an



attempt is also made to assess the likely costs of the programme, on the
assumption that the under-attaining cohort remains at around six per cent, or
30,000-35,000 children a year.

The review panel is working closely with the Every Child a Chance charity and
awaits the outcome of its pilot trials throughout England of a number of
intervention schemes. The outcome of these will be incorporated in the
thinking leading up to the final report in June 2008.

Only two further observations on intervention are made at this interim stage.
Firstly, the importance of good mainstream classroom teaching — if the
general measures proposed by this review are implemented successfully,
then in years to come, the size of the intervention cohort will reduce.
However, prudence dictates that, given the present uncertainty on the causes
of this under-attainment, annual funding for intervention should continue to be
provided at close to the levels presently being considered by Government.

And secondly, it is important to note the long timescales associated with a
proper evaluation of the outcomes of these intervention schemes. Successful
intervention by the age of seven will, it is hoped, increase the numbers
gaining a ‘C’ grade at GCSE at age 16, so a meaningful longitudinal study, as
recommended below, will necessarily take place over a period longer than the
lifetime of a single Parliament.

Other issues — curriculum, pedagogy and families

The primary mathematics curriculum has now been stable for a number of
years, and will of course be covered by Sir Jim Rose’s review of the primary
curriculum as a whole. The existing curriculum is comprehensive and forms a
firm foundation for mathematics in Key Stage 3 and beyond. During the
panel’s discussions with teachers, the perennial question of whether there is
still too much material in the present Key Stage 2 curriculum — and if so, what
might profitably be moved to Key Stage 3 — has been probed. The interim
conclusion is that there should be little, if any, fundamental change in content
at this stage.

Where a concern exists, however, it is that ‘using and applying’ mathematics
is not given the prominence it requires. This is a common weakness in
children’s learning in early years, which continues throughout the primary
years. In Key Stages 3 and 4, a ‘functional’ element of mathematics is being
introduced, and an equal emphasis on the importance of the functionality of
mathematics in everyday life should also inform primary mathematics
education.

On pedagogy, the panel has seen clear evidence that the frameworks
introduced as part of the NNS continue to form a useful backbone of
mathematics teaching in all years. Equally, the most effective teachers have
the confidence to depart from them when appropriate. There is, however,
concern over the complexity of access to the recently revised frameworks,
especially the interactive planning tool. This may be due as much to the way



the content is organised and the tool's navigability as to the content itself, and
the review panel is working constructively with the National Strategies to help
make sure the frameworks can be used with ease by all teachers.

Finally, reference has been made above to economic and social issues and to
the engagement of parents and carers as essential to the educational well-
being of their children. The questions this raises are perhaps the largest and
most intractable of all, and they are the subject of the Government’s recently
announced Children’s Plan.

The head teacher and senior management

It is clear that few, if any, of the recommendations made in this review can be
implemented without the wholehearted support of head teachers and leaders
and managers in early years settings. Specifically, it is clear that placing a
Mathematics Specialist in a primary school will have little impact if the head
teacher does not share a strategic vision for improving the quality of
mathematics teaching and learning. In meetings so far with a considerable
number of head teachers, however, their enthusiasm for mathematics and the
measures proposed has been encouraging. The panel has further plans to
meet with representative groups during the consultation phase of the review
which will follow this interim report.

The next phase of the review

In conclusion, this interim review focuses on Initial Teacher Education, CPD,
early years and intervention, together with considerations of suitable
provision. Recommendations are also made about pedagogy and the
curriculum, along with preliminary observations on the vital role of parents and
families. Following its publication, a six-week period of consultation will start,
including a number of meetings, conferences and further visits. Further
information will also be pursued on international comparisons and what we
can learn from them. The early outcomes of the Every Child Counts pilot will
become known during this period and will be incorporated into the final
recommendations, which will be submitted in the summer.



Chapter 3: Principal recommendations

Recommendation 1: The potential for an ITT entry requirement of grade
‘C’ GCSE in both mathematics | and Il, when they are firmly established,
should be closely examined. For students who have taken or will take
GCSEs before then, a grade ‘C’ in single award mathematics should
remain the requirement. This should apply to the QTS in all phases.
(Chapter 6: The teacher — Initial Teacher Training and continuing professional
development, paragraph 20)

Recommendation 2: A renewed emphasis on CPD is required by
practitioners, head teachers, local authorities and Government, focused
on both in-school activities and third party ‘market’ provision (including
HEIs), with the clear delegation to school level of the responsibility for
CPD undertaken.

(Chapter 6: The teacher — Initial Teacher Training and continuing professional
development, paragraph 38)

Recommendation 3: Local authorities should strengthen the field force
of mathematics consultants. The National Strategies, in partnership with
the National Centre of Excellence in the Teaching of Mathematics,
should develop ‘refresher’ CPD for all mathematics consultants.
(Chapter 6: The teacher — Initial Teacher Training and continuing professional
development, paragraph 42)

Recommendation 4: Within five years, there should be in post at least
one Mathematics Specialist in each primary school, with deep
mathematical subject and pedagogical knowledge, making appropriate
arrangements for small and rural schools.

(Chapter 6: The teacher — Initial Teacher Training and continuing professional
development, paragraph 55)

Recommendation 5: The review endorses the Government’s goal of
increasing the proportion of graduate practitioners in early years
settings.

(Chapter 7: The Early Years Foundation Stage, paragraph 77)

Recommendation 6: Intervention in Every Child Counts should be led by
a qualified teacher, normally with a single child, but in the research and
development phase, there should also be investigation of the potential
benefits of working with small groups of up to three children.

(Chapter 8: Under-attainment and intervention — Every Child Counts,
paragraph 131)

Recommendation 7: Before any intervention programme is
implemented, it is vital that the child is fully committed and that the
parents or carers are involved and understand the nature of the
programme. These issues and the question around the integration of
intervention teaching and classroom teaching for pupils should be

10



considered carefully in the research and development phases of Every
Child Counts.

(Chapter 8: Under-attainment and intervention — Every Child Counts,
paragraph 142)

Recommendation 8: The primary National Curriculum in mathematics
should continue as currently prescribed, subject to any changes which
may result from Sir Jim Rose’s forthcoming review of the primary
curriculum; the latter should examine the concept of ‘use and
application’ more generally across subjects to assess whether the
mathematical or other aspects of the curriculum need to be amended.
(Chapter 9: Curriculum and pedagogy, paragraph 163)
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Chapter 4: The remit of the review and membership of

the advisory panel

In his letter of 9 July 2007, the Secretary of State set out the following remit:

‘Through examination of the available evidence including international best
practice and through engagement with the teaching profession, to consider
and make recommendations in the following areas:

1.

What is the most effective pedagogy of maths teaching in primary
schools and early years settings? That consideration should include
instructional methodologies, teaching and learning strategies, and lesson
designs that are most effective in helping children to progress in their
learning.

What range of provision best supports children across the full ability
range, including the most gifted? The highest priority should be given to
those who are not progressing fast enough to reach national expectations.

The review should specifically make recommendations to inform the
development of an early intervention programme for children (age five to
seven) who are failing to master the basics of numeracy — Every Child
Counts — as recently announced by the Prime Minister.

What conceptual and subject knowledge of mathematics should be
expected of primary school teachers and early years practitioners, and
how should Initial Teacher Training and continuing professional
development be improved to secure that knowledge?

What is the most effective design and sequencing of the mathematics
curriculum? Recommendations in this area should inform a future review
of the primary curriculum as a whole.

How should parents and families best be helped to support young
children’s mathematical development?

The review should build on the recent renewal of the primary framework for
mathematics and the EYFS.’

The members of Sir Peter Williams’ review panel are:

Professor Janet Ainley — Director of School of Education at University of
Leicester.

Professor Celia Hoyles OBE — Director of the National Centre for
Excellence in the Teaching of Mathematics.

Laurie Jacques — Primary teacher representative member of the Advisory
Committee for Mathematics Education (ACME).

12



Sir Jim Rose — Chair of the Independent Review of the Primary
Curriculum, which was recently announced in the Department’s Children’s
Plan (published in December 2007).

Brenda Spencer — Member of the Early Education Advisory Group.

13



Chapter 5: The evidence-gathering process

In dealing with such a complex, interrelated series of topics on an
accelerated timetable, it was essential to prioritise both the sequence in
which investigative work was undertaken and the depth of investigation
and evidence gathering. At its first meeting in September 2007, the
review panel decided that it should initially prioritise the following areas
(and cover the other parts of the remit in subsequent review panel
meetings):

¢ Initial Teacher Training and continuing professional development
e early years settings
e intervention and Every Child Counts.

Since September 2007, there has been a wide-ranging evidence-
gathering process, which has sought information from a variety of
sources, as follows:

e from written evidence

¢ through a programme of visits to primary schools and early years
settings

¢ through face-to-face meetings with key stakeholders

e through seminars, workshops and conferences (both internal to the
Department and external)

¢ through analysis of existing publications, research and statistics

e from pupils and parents

o from Ofsted research findings.

There was an intensive ‘call for evidence’ period in the months of
October and November 2007, which generated approximately 150
written submissions on all aspects of the review.

The review panel has been on a wide-ranging programme of visits to
approximately 20 primary schools and early years settings, across the
country and beyond. Places visited include Hackney, Cumbria, Devon,
Hampshire, Liverpool, Tower Hamlets, Birmingham, Blackbird Leys,
Reading, Norfolk, Leicester, Brighton, Bristol, Oxford, Harrow, and more
recently, Hungary and Scotland. During these visits, the panel has
spoken to pupils not only in early years settings and primary schools, but
also in secondary schools.

Members of the review panel have spoken at conferences, including the
QCA Mathematics Stakeholder Day and the National Centre for
Excellence in the Teaching of Mathematics (NCETM) Conference. There
have been presentations and discussions with the Early Childhood
Forum, with the Social Partners, and with the Department’s Primary
Head Teachers Reference Group. During the course of the review,

14



meetings and discussions have been held with approximately 100 head
teachers and 200 teachers and practitioners.

The focus of the interim report

6.

The prime focus for the review remains the educational development of
the child, but the natural sequence of the panel’'s work places the
teacher at the centre stage throughout.

This interim report follows that sequence and it is therefore intended to
continue gathering evidence on other important topics in time for the
final report. These include vitally important questions about ‘gifted and
talented’ children and international comparisons, as well as paying
further attention to pedagogy and curriculum, on which there is
preliminary comment in this report.

As readers will note, there is no chapter specifically dealing with the
second term of reference, concerned with the ‘gifted and talented’ pupil
and the ‘pupil who is not progressing fast enough to reach national
expectations’. On the latter, it is felt that this is addressed implicitly in
Chapter 6 on the teacher, Chapter 8 on intervention and Chapter 9 on
curriculum and pedagogy.

The next steps

9.

The responses to this interim report will be carefully considered and will
be incorporated into the final report, which will be published in June
2008.

15



Chapter 6: The teacher — Initial Teacher Training and
continuing professional development

‘What conceptual and subject knowledge of mathematics should be
expected of primary school teachers and early years practitioners, and how
should Initial Teacher Training and continuing professional development be
improved to secure that knowledge?’ Remit 4 from the Secretary of State

Chapter summary

This chapter deals with questions of Initial Teacher Education (ITE) and Initial
Teacher Training (ITT), though we refer to ITT throughout the rest of this
report. It also looks at continuing professional development (CPD), and in
doing so, considers the following:

The teacher and subject knowledge
This section looks at the importance of subject mastery in teaching
mathematics at primary level.

Initial Teacher Training: primary schools
This section examines the mathematical content and effectiveness of Initial
Teacher Training with specific emphasis on primary schools.

Continuing professional development in primary schools
The importance of CPD in upskilling teachers to the level required. This
section focuses on the following issues:

e School leadership and the head teacher
This section examines how successful delivery of CPD is dependent on
strong leadership in the school.

e Therole of local authorities in CPD provision
This section examines the critical role of local authorities in providing the
support of mathematics consultants and CPD for schools.

e Current CPD practice and the NCETM survey
Current practice is examined and the dynamic between subject knowledge
and pedagogic skill is explored, highlighting good practice and feedback
from practising teachers.

e The future of CPD for the practitioner — the Mathematics Specialist
Building on the evidence received, both anecdotal and written, this section
proposes a new model for mentoring and coaching in schools.
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The chapter makes the following four principal recommendations:

Recommendation 1: The potential for an ITT entry requirement of grade
‘C’ GCSE in both mathematics | and Il, when they are firmly established,
should be closely examined. For students who have taken or will take
GCSEs before then, a grade ‘C’ in single award mathematics should
remain the requirement. This should apply to the QTS in all phases.

Recommendation 2: A renewed emphasis on CPD is required by
practitioners, head teachers, local authorities and Government, focused
on both in-school activities and third party ‘market’ provision (including
HEIs), with the clear delegation to school level of the responsibility for
CPD undertaken.

Recommendation 3: Local authorities should strengthen the field force
of mathematics consultants. The National Strategies, in partnership with
the National Centre of Excellence in the Teaching of Mathematics,
should develop ‘refresher’ CPD for all mathematics consultants.

Recommendation 4: Within five years, there should be in post at least
one Mathematics Specialist in each primary school, with deep
mathematical subject and pedagogical knowledge, making appropriate
arrangements for small and rural schools.

In addition, a number of other proposals are included in the text. These are for
discussion during consultation and do not constitute firm recommendations of
the review at this interim stage.

The teacher and subject knowledge

10. Remit 4 from the Secretary of State requires a focus on the
effectiveness of ITT and CPD, as currently delivered, in creating a
generation of teachers and other practitioners with the required
mathematical competence, both to teach mathematics in our primary
schools and to promote a sound understanding of problem solving,
reasoning and numeracy in early years settings. The review’s remit is to
propose changes and improvements in teacher education, where
necessary, to bring this about.

11. There are many routes into teaching, both through undergraduate
studies (BEd, BA/BSc with QTS) and postgraduate courses (PGCE,
PGDE), plus other initiatives and employment-based schemes. This
interim report primarily considers the PGCE and undergraduate routes.

12. Teachers and practitioners in primary schools or early years settings are
not, of course, usually ‘mathematics specialists’, nor do they necessarily
aspire to be so. But the figures for postgraduate primary trainees are
nevertheless discouraging. The table below' shows that for the past
three years, even if those with degrees in science, technology and

17



engineering as well as mathematics (STEM) are included, only between
two and four per cent come from a related background discipline. As the
table shows, the trend is strongly negative. Trainees may of course have
studied mathematics to AS or A-level, but the TDA does not as yet
collect this data so we have no means of assessing the degree to which
the table may understate the average mathematical competence of the
cohort.

Year Primary PGCE 'STEM’ Total primary PGCE
2004 428 10,228
2005 389 10,405
2006 227 9,937

13.

14.

15.

16.

It would be a mistake simply to equate specialist knowledge of
mathematics alone with excellent teaching at this level. Indeed, a 1997
study" for the (then) Teacher Training Agency (TTA) found that having
an A-level in mathematics was not associated with effective teaching (as
measured by higher gains in pupils’ attainment).

The primary school teacher confronts a formidable and quite general set
of challenges over and above their subject specialism. Intuitively, we all
refer to the ‘good teacher’, and there is huge importance in that concept.
The link between subject knowledge and pedagogy was eloguently
articulated by the Secretary of State at the then DfES in March 2003:

‘It is a combination of deep subject knowledge and a range of
appropriate teaching and learning techniques which make for the most
powerful interactions between teachers and pupils. Enhancing subject
specialism therefore needs to be seen not as an end in itself, but as a
way of bringing about excellence in teaching and learning to improve
standards in our schools.’

But while mathematical ability may not represent a sufficient condition in
its own right for successful teaching, it is nevertheless a necessary
condition for world-class teaching in mathematics.

The primary mathematics curriculum today is comprehensive, and
contains some difficult and abstract concepts. Its content is reviewed in
Chapter 9. By Years 5 and 6, even the ‘mental and oral’ starter in the
daily mathematics lesson can be a taxing experience for teachers who
are not in command of their subject. In-depth subject knowledge inspires
confident teaching, which in turn extends children’s mathematical
knowledge, skills and understanding. This requires a mastery of the
subject to a level sufficient to progress learning for all children up to the
end of Key Stage 2, which leaves them well prepared for Key Stage 3.

In its evidence gathering and visits across England, the review panel

were encouraged in terms of the quality and motivation of teachers. In
particular, the introduction of the National Numeracy Strategy (NNS)
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brought about nothing less than a transformation in the way
mathematics was taught, as is considered later in this review. This in
turn is strongly correlated with the increase in the attainment levels of
primary school children. The percentage of the cohort leaving primary
school at Key Stage 2 with level 4 and above rose between 1998 and
2006, from 59 per cent to 77 per cent. It is entirely reasonable to suggest
that the changes introduced into the pedagogy of mathematics and the
support networks for teachers as a result of the NNS were the major
contributory factors in bringing about this improvement. The question
confronting this review is how to maintain and, if possible, increase the
rate of progress in that positive trend. This chapter identifies the key
issues and makes a number of recommendations to Government and
the teaching profession.

Initial Teacher Training: primary schools

17.

18.

19.

20.

In addition to the 10,000 trainee teachers on postgraduate courses for
primary teaching in England at the present time (2006 figures above),
there are 6,490 on undergraduate courses. The great majority of these
trainees will teach for much of their career in a primary school.

The minimum requirement for admission to a BEd or PGCE course is a
grade ‘C’ in mathematics at GCSE. While this demonstrates a basic
understanding of the subject, it does not constitute in itself ‘deep subject
knowledge’. It must also be remembered that in the vast majority of
cases GCSE constitutes the last and most recent occasion on which the
trainee teacher has encountered any mathematics whatsoever — and
that may have been anything up to a decade or more earlier.

The panel considered the idea of raising the required entry level to a
grade ‘B’ at GCSE, or perhaps to some form of level 3 qualification at
either AS or A-level. Reluctantly, it has concluded at this interim stage in
the review that in the immediate future, this strategy would be
inadvisable given the risk of falling enrolment of trainee teachers.
However, at Key Stage 4 considerable change has recently taken place
and there will soon be two mathematics subject options at GCSE. In
addition, a ‘functional mathematics’ element has been introduced in Key
Stages 3 and 4, and this will become mandatory. The review panel
therefore considered whether any future changes to ITT entry
requirements might be necessary in the light of the above.

Single subject mathematics at GCSE is intended to remain just as
demanding after these changes and is to share the curriculum content
with the second GCSE in mathematics. It is understood that the
Government’s aspiration is nevertheless for a significant proportion of
the cohort, perhaps as high as 75 per cent, to take both GCSEs. It could
therefore be argued that ‘deep subject knowledge’ may in future become
synonymous with passing mathematics GCSE 1 and 2 with at least a
grade ‘C’. The interim conclusion of this review is that when both GCSEs
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are established and when cohort sizes become clear, the latter
requirement (i.e. both GCSESs) should be the norm.

Recommendation 1: The potential for an ITT entry requirement of
grade ‘C’ GCSE in both mathematics | and I, when they are firmly
established, should be closely examined. For students who have
taken or will take GCSEs before then, a grade ‘C’ in single award
mathematics should remain the requirement. This should apply to
the QTS in all phases.

21.

22.

23.

24.

If it is therefore accepted that at the present time the input competences
in mathematics of trainee primary teachers at the start of their course
cannot be changed, then the mathematical content in the average
undergraduate or PGCE course must be considered. The structure of
both undergraduate and postgraduate courses accords, quite properly,
high priority to teaching experience on placements in schools — typically
18 weeks in a PGCE and around 32 weeks in total on a three-year
undergraduate course. The other competing demands on the trainee’s
time then imply that on most PGCE courses, the amount of learning
devoted specifically to mathematics is between 10 and 15 days at most,
while on undergraduate courses the TDA judges that a figure of around
twice that is normal during the three years. It is fair to observe that this
can be expected to bring about little change in the mathematical
competence and subject knowledge of a trainee whose previous
background in mathematics extends simply to a grade ‘C’ at GCSE.

The next issue to consider is the resulting output competences of
typical graduates at the end of their course. The QTS standards state
that student teachers must ‘have a secure knowledge and understanding
of ... curriculum areas and related pedagogy to enable them to teach
effectively across the age and ability range’ they are preparing to teach.
All primary ITT providers therefore have in place strategies to audit,
develop and assess student teachers’ mathematical subject knowledge,
but there is no universally accepted method for doing this.

However, even the providers who are most highly rated by Ofsted
recognise that there is little scope in ITT programmes to do more than
make relatively minor improvements in students’ confidence and fluency.
The TDA numeracy skills test, which all student teachers must pass to
gain QTS, is not designed to test knowledge of the primary curriculum,
and can be retaken as often as necessary for the student to pass.

Is this situation acceptable? In the course of fruitful discussions with the
TDA, their ambition has become clear that eventually teachers in all
sectors at QTS level, including primary, should have completed a course
to Masters level. The Department’s recently published Children’s Plan
(2007) develops this further. This would not, of course, imply a Masters
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25.

26.

27.

28.

level in mathematics specifically, but that it should include greater depth
in core subjects in both pedagogy and knowledge.

One further possibility would be to recommend extending the PGCE
course, perhaps from one to two years, and to include a Masters-level
qualification. This would permit the inclusion of deeper subject material,
not just in mathematics, but in science, English and other subjects as
well. However, not only would the cost of training teachers through the
PGCE route double at a stroke, but the aspirations of young trainees —
many with debts carried forward from their undergraduate years — to
start their careers would also be put on hold for a further year. Such a
course of action would, apart from any other consequences, probably
completely eliminate the present low level of interest on the part of
science, technology, engineering and mathematics (STEM) graduates in
the primary education sector.

STEM graduates might in fact be more likely to respond to precisely the
opposite proposition — that the PGCE year be somehow shortened, for
example, through a credit towards QTS gained through schemes such
as the Student Associates Scheme which give undergraduates
experience in schools. Or the PGCE might be combined with the final
year of their four-year honours course.

While all these measures might have some merits, particularly for those
aiming to teach at secondary level, the present primary ITT regime is
unlikely to be able to address, for the great majority of teachers, the
guestion of subject knowledge depth in mathematics.

Therefore, in the short term, it is unrealistic to seek to improve
competence levels in mathematics teaching in primary schools by
placing higher hurdles in front of trainee teachers as they enter their
training course. It is equally unrealistic to seek to introduce significant
new mathematics material into already crowded undergraduate and
PGCE courses. If the arguments above on the need for subject
knowledge depth are accepted, the only route to raising mathematical
understanding among the teaching profession in the primary sector, in
the short and medium term, is through continuing professional
development.

Continuing professional development in primary schools

Background

29.

In making its proposals and recommendations for relevant continuing
professional development (CPD), the review has been greatly assisted
by the recent policy report published in September 2006 by the Advisory
Committee on Mathematics Education (ACME) (a committee of the
Royal Society and of the Joint Mathematical Council). The report
concerned itself with four major policy areas:
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30.

31.

32.

33.

funding CPD

teachers’ subject knowledge
the nature of CPD
evaluation of CPD models.

Many of their recommendations and conclusions echo the review panel’s
views and support the arguments outlined below. A summary of ACME’s
main recommendations is included in Appendix 1.

The panel has reviewed the present situation in England in CPD so that
wherever possible it can propose measures which build on best practice
currently observed in primary schools. It is unfortunate, however, that
while there are a number of informative anecdotal examples to support
the arguments advanced in this review, there is no national information
base from which to make quantitative estimates and recommendations.
There are 200,000 QTS-level teachers in our 20,000 or so primary
schools, teaching over four million children, yet little is known collectively
of their career development since their ITT.

This is in stark contrast to other professions, including medicine, law and
engineering. In the case of a graduate engineer, for example,
membership of a professional institution brings the opportunity for
accredited CPD (extensively work-based), leading to registration.
Depending on the employer, a graduate can become a chartered
engineer (CEng), perhaps within five or six years of graduation. Surveys
then show that significant enhancement to career earnings results. Other
professional routes using accredited CPD can lead to registration as
either an incorporated engineer or as an engineering technician.
Standards have been developed jointly by professional institutions,
companies and higher education institutions (HEISs), led by the
Engineering Council (UK) who hold the register.

At this interim stage, this review seeks further views on whether
appropriate models for primary CPD in England can usefully draw on
these parallel examples from other professions. Is there a case for a
national register, as with the engineering profession, developing the
teaching register the General Teaching Council for England (GTCe)
already hold, recognising that this would apply to all subjects taught?
More specifically on mathematics, should the mathematical subject
associations be involved? Alternatively, should CPD records simply be
held by head teachers and the teachers themselves?

Proposal for consultation: Should the example be followed of other
professions and a national register of professional development for teachers
be established? If so, who should be responsible for keeping it, and what
would be the relative benefits, disadvantages and costs?
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CPD: school leadership and the head teacher

34.

Despite the absence of comprehensive data, the review panel’s visits to
schools have included extensive discussions on CPD topics with head
teachers and their staff, often held jointly with members of the local
authority concerned (see examples below). This has built up a
consistent picture of the current CPD provision in England. While this is
inevitably anecdotal in nature, the review panel believes it forms an
accurate representation of the national situation. The ACME study came
to similar conclusions, and noted that there had been an increased focus
on in-school programmes, at the expense of local authority and HEI
provision of CPD, the latter often being deemed ‘too expensive’.

‘| was a trainee in the ILEA [Inner London Education Authority] days; | had
one day of CPD every week for my first two years as a teacher.’

‘I remember the ten-day CPD course ... | even remember the 20-day
course.’

‘| could not get the sort of CPD | needed in this local authority [the city in
question], so | managed to get on a course in the county which | wasn't
really entitled to.’

‘I am paying for this CPD course myself as even though | am already an
AST, | want to apply for a deputy headship and | think this will help me.” (On
a visit to an HEI CPD course.)

35.

36.

37.

The interim conclusion of this review is that a decade or more ago, CPD
was given a higher priority than it is today, was more readily available
from diverse sources including third party providers, and was regarded
more highly by head teachers and classroom teachers alike. The recent
NCETM survey outlined below reinforces this conclusion.

Mindful of the importance of CPD, the Government made provision in
schools’ funding in 2004 for CPD, in effect putting finance for this at
head teachers’ disposal as part of the school’s total budget. This was a
positive measure and also embodied an important principle: that of
delegation of choice of CPD providers to school level. This principle
remains appropriate today and indeed should remain central to policy in
the future.

Nevertheless, evidence submitted to this review and gained from visits
to schools suggests that as schools have come under increasing
financial pressures, the element of the budget notionally intended for
CPD has also come under pressure. It is not ring-fenced (and nor should
it be if delegated authority and responsibility is to be maintained) —
therefore it is vulnerable. There will, of course, always be competition for
scarce CPD resources in any school; mathematics is not alone in
seeking to continuously improve standards, and must take its place
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38.

alongside science and English. The decision on priorities for CPD must,
in the end, rest with head teachers and their staff.

Head teachers are critical to the outcome of all that we propose — they
are the champions of ‘quality first teaching’ in all subjects, including
mathematics. They alone can facilitate the professional development
their teaching staff require, subject to the constraints, financial and
otherwise, that they face. While they will not necessarily have a
mathematical background, their support for the measures advocated in
this review are of central importance. In meetings with primary head
teachers’ reference groups, the panel encountered an open
acknowledgement of the issues in mathematics in this review and great
enthusiasm to take forward measures designed to address them.

Recommendation 2: A renewed emphasis on CPD is required by
practitioners, head teachers, local authorities and Government,
focused on both in-school activities and third party ‘market’ provision
(including HEIs), with the clear delegation to school level of the
responsibility for CPD undertaken.

The role of local authorities in CPD provision

39.

40.

41.

In parallel with its CPD funding for schools, the Government has made
extensive provision through local authorities and the Primary National
Strategy for various forms of support structures. Excluding central costs,
‘pass-through’ funding through the National Strategies for educational
support in local authorities is approximately £300 million for the next
financial year. This funding of course supports local authority specialists
and consultants as well as CPD for all subjects, so it is difficult to
estimate the specific expenditure on CPD for mathematics.

Today, local authority courses remain an important source of CPD for
many classroom teachers and teaching assistants. The panel has seen
excellent examples of what can be achieved by this means. The
Hampshire programme, ‘Developing Mathematical Thinking’, currently
reaches 164 primary teachers in eight locations. The Hampshire local
authority plan is for at least one teacher in every primary school in the
county to have attended this course over the next five years, at a cost
per teacher of between £500 and £1000. A vital element in the
Hampshire course is the involvement of an HEI — in this case, the Open
University. Using its proven pedagogies of distance learning, local
tutorials and residential summer schools, this may well prove to be the
prototype for CPD delivery nationally in the primary sector.

Of concern, however, is that the National Strategies and local authorities
appear to have become much more general in their approach, with
subject speciality becoming de-emphasised. It has also become
apparent during this review that nationally, the numbers of properly
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gualified and experienced mathematics consultants have decreased
since they were first introduced as part of the reforms alongside the
introduction of the National Numeracy Strategy, so a first priority will be
to remedy this.

42. There are, in fact, still around 400 mathematics consultants active in
local authorities (prior to any increase as above). However, it is clear
that the increasingly general focus, away from subject specialism,
implies that the depth of subject knowledge in mathematics of many
consultants is insufficient for them to operate effectively as coaches and
mentors for practitioners in schools. There is a national need for a
comprehensive CPD programme in mathematics for all these
consultants, before implementing any further CPD for the practitioners
themselves. This CPD would benefit from wide inputs; clearly the
National Strategies should have a central role in the development of
programmes, but the involvement of the NCETM would add independent
validation to the process. This review recognises that in making such a
recommendation, there are clear implications for other subjects in the
primary curriculum, but contends that there is a special case in
mathematics.

Recommendation 3: Local authorities should strengthen the field force of
mathematics consultants. The National Strategies, in partnership with the
National Centre of Excellence in the Teaching of Mathematics, should

develop ‘refresher’ CPD for all mathematics consultants.

Current CPD practice and the NCETM survey

43. One vitally important aspect of CPD, which should not be overlooked,
concerns in-school professional development. In the panel visits to
schools and in discussions with teachers and head teachers, the
importance of peer-to-peer learning and coaching, mentoring and
classroom observation was repeatedly emphasised. The review strongly
endorses these approaches, while noting the resultant pressures on
staffing and timetabling when more than one teacher is simultaneously
involved in any given activity. In discussions, it was also clear that both
subject knowledge and pedagogy were central in CPD planning.

44. In the context of in-school activities, the review also considered the
guestion of the use of INSET days. When the NNS was first introduced,
an extra day was provided to schools to emphasise the importance of
CPD. Perhaps over the course of the next three years, head teachers
could be encouraged to place an emphasis on mathematics by
allocating, say, two further days’ classroom-based and one extra funded

school closure day? This suggestion will be explored further during the
consultation period following this interim report.
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45.

46.

47.

48.

49.

Moving to the provision of CPD for the practitioner, this review envisages
a continuing central role for local authorities, acting together with the
National Strategies as outlined above. However, it is also essential that
a ‘market’ exists in which a range of other providers are able to offer
complementary CPD packages aimed at both improving subject
knowledge and pedagogy. To promote subject knowledge depth, HEIs in
particular should be involved in these programmes, which would provide
inbuilt verification of standards and intellectual rigour; in turn, it is
essential the HEI CPD courses themselves be subject to some form of
‘quality assurance’.

The review has begun to consider the extent of any third party CPD
provision, though as noted above, the situation at present is difficult to
assess across the whole cohort in primary schools. In a recent panel
visit, it was noted that in Scotland every classroom teacher is entitled to
five days’ in-school CPD provision, similar to that in England noted
above. However, in addition, since 2001 they are entitled to 35 hours’
(i.e. approximately one week) further personal CPD a year. It is in fact
now both an entitlement and an obligation of employment — the school,
in turn, is obliged to ensure CPD provision and release from classroom
duties for sufficient time, which must cover all subjects, including
mathematics.

A parallel entittement in England represents an attractive long-term goal.
But any third party CPD provision should supplement in-school activities
such as coaching and mentoring, which are an equally vital part of the
development process. It must also be recognised that there will be other
priorities for schools in CPD, and that mathematics must take its place
alongside other subjects, but with adequate prioritisation. There would
be significant consequences, both financial and practical in adopting the
Scottish model, and this suggestion represents an aspiration for the
longer term, perhaps within a ten-year period. It does not form an interim
recommendation in this review.

Looking more broadly, the recent CPD survey of practitioners by the
NCETM paints a picture which is far from encouraging. Many classroom
teachers acknowledge the description of current CPD uptake given
above, yet they do not prioritise CPD as highly as does this review.
Despite the enthusiasm for mathematics among respondents, the survey
indicated that the majority of schools were not engaged in local
mathematics networks. It also suggested that it was mainly the subject
leaders who took part in external training, with the assumption that they
would cascade the training to their colleagues through staff meetings
and INSET days. This confirms that the quality of mathematics
professional development experienced by many teachers depends on
the knowledge and expertise of their own mathematics subject leader.

Hence this review’s emphasis, considered in the next section, on

ensuring that at least one person is available within a school to ensure
that best practice acquired through CPD is transmitted in effective ways,
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50.

especially as the survey suggested that the levels of inclass support,
coaching and team teaching were relatively low. The responses
nevertheless showed that teachers recognised the need for
mathematically-focused CPD in Assessment for Learning (AfL) and in
the renewed primary frameworks.

In terms of meeting a school’s priorities, respondents who were subject
leaders or head teachers who taught mathematics highlighted the need
both for improved general mathematics subject knowledge and for
general mathematics subject pedagogy. This highlights the critical
importance of the senior management team in schools for standards
generally and CPD specifically, as noted above.

The future of CPD for the practitioner: the Mathematics Specialist

51.

52.

53.

54.

55.

With costs in mind, this review is conscious of the need for prudence in
making any recommendations which affect the whole 200,000-strong
teaching force in primary schools. Long term, CPD should deliver
greater in-depth subject knowledge in mathematics to all teachers, but it
is both unrealistic and unnecessary for the changes proposed by this
review to immediately involve the whole of the primary teaching cohort.

Our response to this question is to advocate a two-phase approach. The
review panel supports ACME’s suggestion that there should be at least
one teacher in each primary school with a deep subject knowledge in
mathematics, which is relevant to the whole age range in the school.

This specialist teacher would fulfil many roles:

e an excellent classroom teacher in their own right (and one who could
be observed by fellow teachers)

e peer-to-peer coach and mentor

¢ liaison officer with the local authority and other CPD providers

¢ that of the mathematics coordinator (whilst guarding against
overburdening a Mathematics Specialist with administration).

In making sensible allowances for small and rural schools (where some

degree of pooling would be appropriate), these candidates would be
drawn from the existing teaching workforce. Indeed, in many schools

such an individual is already in post. However, once identified, a
candidate would undertake CPD to enhance their mathematics subject
knowledge and pedagogical skills. It is estimated that the number of
teachers requiring this CPD would exceed 15,000.

Parallels already exist for the Mathematics Specialist. The National
Strategies are already active in developing the role of the mathematics
subject leader. Among the cohort of Advanced Skills Teachers (ASTS),
around 200 in the primary sector have specialist mathematics skills,
although their duties are somewhat different from that envisaged for the
Mathematics Specialist in this review. The panel also visited a number of
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schools with leading mathematics teachers (LMTSs), teacher leaders and
other similar designations for subject specialists. In Scotland, the
learning leader is the subject champion. Our recommendation therefore
acknowledges that in many schools the equivalent post to the
Mathematics Specialist advocated here already exists. However, the
visits revealed very varied standards, even among mathematics
coordinators, whose role was largely administrative. The review was
also encouraged by the positive response to the proposals from
practitioners and from head teachers’ reference groups.

Recommendation 4: Within five years, there should be in post at least
one Mathematics Specialist in each primary school, with deep
mathematical subject and pedagogical knowledge, making appropriate
arrangements for small and rural schools.

56. This specialist cadre should be the pathfinders for an entirely new breed
of primary school teachers. The CPD they receive should be of high
academic quality. Already a typical CPD offering in an HEI attracts ‘CAT’
credits, which can eventually result in diploma accreditation. For the
Mathematics Specialist teacher, there is an opportunity for a long-term,
carefully designed CPD programme leading to Masters-level
accreditation. Here it is important to stress that this is not a masters
level in mathematics alone, but in primary teaching with an emphasis on
mathematical content. This goal would align perfectly with the
Government’s aspirations in the Children’s Plan and with the TDA'’s
stated objectives. Moreover, it would apply to the current generation of
teachers, not just to those generations to come.

57. The review panel has recently visited Scotland. CPD is an integral part
in the career development of all QTS-level teachers in Scotland,
organised in four phases following graduation. After five years’
classroom experience, teachers can nominate themselves for the fourth
phase: a programme leading to a Masters degree and Chartered
Teacher status, through accredited CPD over a period of six years. A
significant supplement to salary follows successful completion of the six-
year course, implemented on an increasing scale annually in £1,000
increments. It is interesting to note that in parallel with this, the teacher
bears the annual costs of the CPD. While this approach is by no means
solely aimed at mathematics, it provides a useful model for further
examination in the context of CPD for the Mathematics Specialist. The
final report of this review will include an extensive case study of the
Scottish system.

Incentives and rewards

58. The teachers encountered during this review are highly dedicated and
committed to their jobs, perceive their weaknesses in mathematics, and
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59.

60.

61.

are enthusiastic about the opportunity for CPD to rectify this. What can
be done to encourage them in this aim?

First and foremost, the Government needs to recognise the requirement
for appropriate incentive and reward structures. In the case of the
chartered engineer (coincidentally, a cohort of approximately the same
size as primary school teachers), there is a considerable career salary
premium associated with achievement of the standard required for
chartered status. Other professions enjoy similar benefits.

It appears self-evident that teachers should likewise be rewarded for
self-improvement, as is the case in Scotland. This is not a reward to the
weak teacher for merely bringing himself or herself up to average
standard — it is the management task of the head teacher and the school
to make sure all staff conform to basic benchmarked standards. An
incentive system should reward excellence and out-performance. Or put
another way, a teacher who entered the profession with the minimum ‘C’
in GCSE mathematics who subsequently masters the subject to a higher
level through CPD, deserves more than simply congratulations.

The proposal for the Mathematics Specialist outlined above raises other
specific questions about CPD. If a practitioner undertakes a long-term
CPD programme leading to a Masters-level qualification, in line with
current Government and TDA aspirations, what would be the financial
consequences? The review will look into these matters in greater detail
during consultation.

Proposal for consultation: What form of incentive, if any, should there be
for all practitioners to undertake CPD, and what difference would it make
to uptake? Are there any aspects of this question specific to
mathematics? In the case of any long-term CPD programmes leading to
formal Masters-level qualifications, what additional incentives should
there be?

Financial implications
62. Clearly all the above recommendations have major funding implications,

both for ITT and CPD. The proposals made in this review on ITT are
broadly cost neutral. The aggregate CPD costs are, however, more

difficult to estimate. They include third party provision, including HEISs,
and that delivered by local authorities and the National Strategies. While
the latter may appear to be ‘free at the point of delivery’ as far as the
schools are concerned, this disguises the economic reality. Similarly,
CPD courses delivered by HEIs may appear to the schools to be
‘expensive’, but in national accounting terms, these ‘costs’ merely reflect
funding redistribution between different parts of the public sector. Careful
financial analysis of our proposals will therefore be required, and the
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review seeks further inputs on this during the consultation phase
following this interim report.

For the present, we give only a preliminary outline indication of likely
costs for the CPD proposals above, based on the numbers of local
authority mathematics consultants and the proposed Mathematics
Specialists. The costs of ‘refresher’ CPD for the consultants is estimated

For the Mathematics Specialist, the estimate is based on five days’ total
external provision per year in addition to INSET days. The costs are
estimated by reference to the Scottish Chartered Teacher CPD modules
(E650 per module, typically two taken a year) and on CPD courses
observed in an HEI institution during the course of the review (E750 per
two-day course). The working assumption here is that within the five
days of annual provision, half is provided by local authorities/National
Strategies at nil marginal cost, and half by third party providers at the
above rates, resulting in an annual cost per person of approximately
£1,750. This cost is very sensitive to the detailed blend of the CPD

63.

at £1,500 per person for one year.
64.

provision.
65.

Clearly, the phasing of any programme would determine the annual rate
of total costs on a national basis — a five-year programme would cost
just in excess of £5 million a year (see table below). Equally, any move
towards long-term CPD along the lines of the Scottish model, with all
Mathematics Specialists undertaking five days’ CPD each a year for a
period of, say, five years, would increase the annual sums involved each
year proportionately.

Number Cost pp/pa | Total cost
£k £m
Local authority consultants | 400 1.5 0.6
Mathematics Specialists 15,000 1.75 26.25

CPD for teaching assistants

66.

This chapter has focused almost exclusively on qualified teachers.
However, the importance of teaching assistants should also be stressed.
The panel has withessed in many visits the vital contribution they make
in the modern classroom. There are a number of training and CPD
packages, typically at level 2, which are designed for teaching
assistants, and it is as important that they should engage in appropriate
CPD. There are examples of outstanding teaching assistants who have
gone on to undertake study to become qualified teachers as a result.
CPD for teaching assistants should be mindful of this possibility of
progression, and make provision accordingly. As with much else in this
interim report, the review panel seeks further inputs on this important
question.
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Chapter 7: The Early Years Foundation Stage

‘The review should build on the recent renewal of the Primary framework for
mathematics and the EYFS.’ Remit from the Secretary of State

Chapter summary

This chapter deals with the Early Years Foundation Stage (EYFS), the first
five years of a child’s development. It considers the following matters:

Background research into early years
This section looks at the available research in early years.

Teachers and practitioners in early years settings
This section looks at the early years workforce and qualifications of early
years practitioners.

Problem solving, reasoning and numeracy in early years
This section looks at mathematics learning through play activities.

The transition from EYFS to Key Stage 1
This section looks at continuity of learning experience, on transition from the
EYFS to Key Stage 1.

The following principal recommendation is made. In addition, the text contains
a number of proposals for consultation.

Recommendation 5: The review endorses the Government’s goal of
increasing the proportion of graduate practitioners in early years
settings.

Background

67. Previous chapters of the interim report have dealt exclusively with
guestions of mathematical education in primary schools. They have
addressed in particular the training, education and professional
development of both teachers and teaching assistants. Chapter 9
returns to issues of pedagogy and curriculum. In his remit to the review,
the Secretary of State made clear, however, that the same issues should
also be addressed in the context of early years settings. This chapter
reports the review's findings in response to this.

68. The Early Years Foundation Stage (EYFS) extends from birth to the end
of the academic year in which a child has his or her fifth birthday. During
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69.

this vital period in a child’s development, the diversity of provision and
the differences in children’s experiences are immense. One child may be
placed in the care of a childminder as a toddler, attend a sessional group
later on and at age four join a reception class. Another may stay at home
and join playgroups from time to time. Some children may attend just
one form of provision in any given week and others several. By the end
of the EYFS, one child may have had nearly six years of provision
outside the home and another hardly any at all. Nor does length of
attendance correlate with attainment, because different types of
provision and different providers also vary widely in quality and
effectiveness. This range of experience and quality has profound
implications for mathematical development in the EYFS.

There is a very broad consensus on the importance of the early years
and the need and demand for uniformly good provision. Extensive
research underpins this. The Effective Provision of Pre-School
Education project (EPPE) in particular shows just how important the
early years are in the context of a child’s development, and how the
effects can still be seen well into primary education and beyond. The key
findings of the first EPPE study (which looked at the pre-school period
for children aged three or four years until they started primary school)
are highly relevant to the recommendations made below:

e Pre-school experience, compared to none, enhances children’s
development.

e The duration of attendance is important, with an earlier start being
related to better intellectual development and improved
independence, concentration and sociability.

¢ Full attendance led to no better gains for children than part-time
provision.

¢ Disadvantaged children in particular can benefit significantly from
good quality pre-school experiences, especially if they attend centres
that cater for a mixture of children from different social backgrounds.

e The quality of pre-school centres is directly related to better
intellectual/cognitive and social/behavioural development in children.

e Good quality can be found across all types of settings. However,
quality was higher overall in integrated settings, nursery schools and
nursery classes.

e Settings which have staff with higher qualifications, especially with a
good proportion of trained teachers on the staff, show higher quality
and their children make progress.

e Where settings view educational and social development as
complementary and equal in importance, children make better all
round progress.

e Effective pedagogy includes interaction traditionally associated with
the term ‘teaching’, the provision of instructive learning environments
and ‘sustained shared thinking’ to extend children’s learning.

(Quoted from EPPE’s report of its findings)
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71.

72.

Additionally, EPPE found significant differences between pre-school
settings and their impact on children. Those in fully integrated settings
and nursery schools made the most progress. Where parents actively
engaged with children at home, the children’s intellectual and social
development was promoted.

Recent research also emphasises the importance of the interrelationship
between the home environment and the early years setting, with the
p