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Introduction

Summary
In this introduction we set out the background to the Mathematics Recovery Programme and the need for
early intervention. We describe the key aspects of the programme – assessment, teaching intervention and
professional development – and the purpose and structure of this book.

Over recent years in the English-speaking world there has been a concern to raise standards of
numeracy. Britain, America, Australia, New Zealand and Canada have placed increased emphasis
on numeracy in educational policy and practice. Initially, gains were made in the general levels of
numeracy. However, the gains have not either been maintained or reached the set targets. What is
apparent is that some children continue to experience difficulty in numeracy, and that these difficulties can take several forms and are equally common in boys and girls. The causes for such
difficulties are varied and include individual characteristics, inadequate or inappropriate teaching,
absence from school resulting in gaps in mathematical learning, and lack of pre-school or home
experience with mathematical activities and language (DfES, 2004; Dowker, 2003; 2004).
A further obstacle to progress was reported in a study of primary children with learning difficulties. The report indicated there is a tendency by teachers to regard addressing difficulties in
literacy learning as more urgent and important than difficulties in mathematics learning. The
report also showed how schools do not have a systematic focus on learning difficulties in numeracy and that children with learning difficulties were not identified in the early years of schooling.
Part of the problem was that there was a lack of suitable assessment tools. Even when schools recognized that they had significant numbers of children with learning difficulties in numeracy they
failed to provide programmes to address the difficulties (DETYA, 2000).
If we make the assertion that numeracy intervention deserves equal status with literacy intervention, then it follows that help and guidance must be available to schools. The first task for
the head teacher/principal or mathematics specialist is to find out how many children are experiencing difficulties in numeracy and the nature of those difficulties. Therefore diagnostic tools
are required to identify the specific problems children are experiencing and to profile strengths
and weaknesses. The tools should also indicate children’s particular misconceptions and incorrect strategies. Only then can interventions be planned and resources targeted towards the
individual’s needs. We would add that while interventions can take place at any time it is desirable that interventions should take place at an early age. This is because difficulties in numeracy
can affect performance in other aspects of the curriculum. Also, correcting difficulties can help
prevent the development of negative attitudes and mathematical anxiety.
Over the past 15 years several interrelated and collaborative projects under the collective label
of the Mathematics Recovery Programme and the Count Me in Too Programme in New South
Wales, Australia, the UK and the USA have developed diagnostic tools for early numeracy assessment. All these projects have involved research, development and implementation with teachers,
school districts and school systems. However, before setting out the detail of these we begin by
relating the origins and development of the Mathematics Recovery Programme. We describe the
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key features, including the need for early intervention, and show how Mathematics Recovery has
expanded internationally. We conclude by indicating what is special about this book and how the
chapters are structured.

BACKGROUND TO THE MATHEMATICS RECOVERY PROGRAMME
The initial development of Mathematics Recovery (MR) occurred over a three-year period
(1992–95) in the Australian State of New South Wales. The development was funded by the
Australian Research Council and the school system. Since 1995 the Mathematics Recovery
Programme has been widely implemented in 21 states in the USA, in 21 education authorities in
Britain and Ireland, in the Bahamas and in the province of Manitoba, Canada.

THE KEY FEATURES
The key features of MR can be summed up under four headings – Early Intervention,
Assessment, Teaching and Professional Development. The assessment and teaching strands use a
strong underpinning theory of young children’s mathematical learning which leads to a comprehensive and integrated framework for both assessment and teaching. The programme has a
detailed approach to, and specific diagnostic tools for, the assessment of children’s early number
strategies and knowledge. Following the assessment, teachers can employ an especially developed instructional approach and distinctive instructional activities which can be applied to
individuals in small-group or class situations. The programme also has an intensive, short-term
teaching intervention for low-attaining 5–8-year-old children by specialist teachers. The entire
programme provides an extensive, professional development course to prepare the specialist
teachers, and ongoing collegial and leader support for these teachers.

THE NEED FOR EARLY INTERVENTION
In the 1990s several research studies focused on assessing the number knowledge of children in the
early years of school (Aubrey, 1993; Wright, 1991b; 1994; Young-Loveridge, 1989; 1991). Some of
these studies have assessed the knowledge of school entrants and some have documented children’s
progress by assessing the children several times within one school year or annually for several years.
Apparent from these studies is that there are significant differences in the numerical knowledge of
children when they begin school. A study by Wright (1994) described the three-year difference in
children’s early number knowledge, that is, some 4-year-olds have attained a level of number
knowledge that others will not attain until they are 7 years old.
What these studies also show is that, by and large, these differences in number knowledge
increase as the children progress through the early learning years and beyond. Thus children
who are low-attaining in the early years tend to remain so throughout their schooling, and the
knowledge gap between low-attaining children and average or able children tends to increase
over the course of their years at school. A three-year difference in the early years of school
becomes a seven-year difference for low-attaining children after about ten years of school. The
notion of a seven-year difference was identified in the influential Cockcroft Report (Cockcroft,
1982) on school mathematics in the UK. What also seems to be the case is that, even in the early
years of schooling, low-attaining children begin to develop strong negative attitudes to mathematics. It is reasonable to suggest that these negative attitudes result from a lack of
understanding of school mathematics and rare experience of success in school mathematics.
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In the 1990s, governments and school systems in several countries focused increasing attention on the extent to which their schools teach mathematics well and how well their children
achieve in mathematics. One aspect of this has been the close attention paid to the results of
international comparisons of aspects of mathematics education such as student achievement,
curriculum content and teaching methods. Most recently in the UK and Australia, for example,
there has been a particular focus by governmental agencies in education on mathematics in the
early years. Of particular interest has been the need for, and feasibility of, intervention programmes for low attainers in the early years.
Recently in the UK guidance has been set out to help teachers provide for children who are
experiencing difficulties. This has arisen from research which shows that targeted interventions
in numeracy can have significant impact on children’s performance and self-confidence. The
provision is seen as three ‘waves’ of intervention:
Wave 1 refers to the effective inclusion of all children in high-quality learning and teaching in
the daily mathematics lesson.
Wave 2 relates to the provision of additional time-limited support in the form of small-group
intervention to accelerate progress and enable children to work at age-related expectations.
Wave 3 again provides time-limited teaching to enhance the progress for those children who are
not benefiting from the provision in Waves 1 and 2. These children will require focused teaching
activities which tackle fundamental errors and misconceptions that are preventing progress
(DfES, 2005).
The document cites the Mathematics Recovery Programme as one of only two examples of successful intervention for low-attaining 6–7-year-olds. The research report upon which the
guidance was framed reinforces the following points. These are the same identifiable aspects of
the Mathematics Recovery Programme.






Early intervention is important because it provides an opportunity for educationally disadvantaged children before the gap between their knowledge and that of average and
high-attaining children is too wide, and before they experience too much failure.
Children’s arithmetical difficulties are highly susceptible to intervention.
Individualized work with children who are falling behind in arithmetic has a significant
impact on their performance.
The amount of time given to such individualized work does not, in many cases, need to be
very large to be effective (Dowker, 2004).

DEVELOPMENT AND OVERVIEW OF MATHEMATICS RECOVERY
The Mathematics Recovery Programme was developed as a systemic response to the problem of
chronic failure in school mathematics. The programme involves: (1) identification of the lowest
attainers at the first-grade level, that is, the second year of school, and (2) provision of a programme of intensive, individualized and group teaching to these children in order to advance
them to a level at which they are likely to learn successfully in a regular class.
The initial development of the Mathematics Recovery Programme was undertaken in the
north-eastern region of New South Wales, Australia, from 1992 to 1995. This development was a
nationally funded research project and was undertaken collaboratively with regional government
and Catholic school systems.
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ASSESSMENT IN MR
Mathematics Recovery incorporates a distinctive approach to assessing young children’s numerical knowledge and strategies in addition, subtraction, multiplication and division. This method
does not involve pencil and paper tests. It is interview based and involves presenting numerical
tasks and engaging with the child in order to determine the extent of the child’s knowledge and
the relative sophistication of the child’s numerical strategies. The assessment results in a profile
of the child’s knowledge across several aspects of early number and additional information
about the current numerical strategies used by the child. Thus MR assessment accords with a
profiles-based approach to assessment, with the advantage that it provides much more detailed
assessment information than that typically provided by profiles. The profiling aspect of the
assessment is particularly useful for documenting children’s progress over time, for example, for
the duration of the teaching cycle or over the course of a school year. The assessment also results
in specific and detailed guidance for teaching via the Learning Framework in Number (LFIN)
and the Instructional Framework for Early Number (IFEN). These are described in Chapters 2
and 10 respectively.

MR TEACHING
Mathematics Recovery teaching takes full account of the results of assessment and focuses simultaneously on a range of aspects in early number. In MR teaching sessions the child is presented
with tasks that are genuine problems for them. The tasks are carefully chosen to elicit numerical
thinking that is just beyond the limitations of the child’s current knowledge. The teaching sessions typically involve the child in thinking hard and thinking reflectively about aspects of early
number. The experience in MR is that teaching sessions of this kind are those most likely to
result in significant advancement in the child’s early numerical knowledge and strategies.
Mathematics Recovery teachers are continually assessing children’s progress during the teaching
sessions through careful observation and review of teaching sessions. Mathematics Recovery
assessment and teaching are fully integrated. Thus assessment informs teaching and teaching
provides additional assessment information. Planning for teaching involves the application of
the Instructional Framework for Early Number which provides crucial directionality for teaching
and ensures that teaching is at the cutting edge of the child’s current knowledge and strategies.
Development of the Mathematics Recovery Programme also included the development of a set
of guiding principles for teaching in the programme, and a working method for teaching, which
takes account of the guiding principles.

Guiding Principles for MR Teaching
1.

The teaching approach is enquiry based, that is, problem based. Children are routinely
engaged in thinking hard to solve numerical problems that for them are quite challenging.

2.

Teaching is informed by an initial, comprehensive assessment and ongoing assessment
through teaching. Assessment through teaching refers to the teacher’s informed understanding of the child’s current knowledge and problem-solving strategies, and continual revision
of this understanding.

3.

Teaching is focused just beyond the ‘cutting edge’ of the child’s current knowledge.
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4.

Teachers exercise their professional judgment in selecting from a bank of instructional settings and tasks, and varying this selection on the basis of ongoing observations.

5.

The teacher understands children’s numerical strategies and deliberately engenders the
development of more sophisticated strategies.

6.

Teaching involves intensive, ongoing observation by the teacher and continual microadjusting or fine-tuning of teaching on the basis of her or his observation.

7.

Teaching supports and builds on the child’s intuitive, verbally based strategies and these are
used as a basis for the development of written forms of arithmetic that accord with the
child’s verbally based strategies.

8.

The teacher provides the child with sufficient time to solve a given problem. Consequently
the child is frequently engaged in episodes that involve sustained thinking, reflection on
her or his thinking and reflecting on the results of her or his thinking.

9.

Children gain intrinsic satisfaction from their problem-solving, their realization that they
are making progress and from the verification methods they develop.

EXTENSION OF MR TO THE USA, BRITAIN AND IRELAND, AND CANADA
One of the characteristics of the Mathematics Recovery Programme is its applicability to a multitude of situations and contexts. The focus on strategies and concept development is consistent
with the Principles and Standards for School Mathematics published by the National Council for
Teachers of Mathematics in 2000. Mathematics Recovery meets guidelines for the national No
Child Left Behind Act 2001 (PL 107–110) legislation by having a strong research foundation.
The extension of Mathematics Recovery (MR) to the USA began in 1995 with its adoption by
Oconee County in South Carolina. By 1999 the programme had spread to the states of North
Carolina, Virginia, Maryland, Wyoming and the Bahamas. Over the past five years implementations have included school districts in 24 states across America and the Bahamas. In total this
has involved 350 teachers, 60 leaders of Training and over 3,000 participating children. In 2003
the US Mathematics Recovery Council (USMRC) was established. It is a non-profit organization
which ensures the quality of Mathematics Recovery, provides oversight and management of
training, materials and related intellectual property, validates courses and certifies leaders and
teachers. The Council coordinates a comprehensive staff development programme and makes
research and knowledge of young children’s mathematical thinking available to a wider audience through publications and conference presentations.
The expansion of the Mathematics Recovery Programme to the UK came about when Wigan
Metropolitan Borough Council commissioned the University of Liverpool’s Department of
Education to research international early years intervention projects. The research report recommended the adoption of the Mathematics Recovery Programme. The first cohort of teachers was
selected from schools which had identified in their development plan the need to tackle underachievement in mathematics at Year 1. Following the successful training of the first cohort of
Mathematics Recovery teachers, the group continued to train as MR leaders. The leadership training involved visits with US trainers and leaders, presentations at the annual MR conference and
visits to schools both in the USA and in England. In 1997 MR coverage extended to the
Metropolitan Borough of Sefton. This was particularly significant because Sefton Metropolitan
Borough Council clearly saw Mathematics Recovery complementing the work of the National
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